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PREFACE. 

•     r    a  »• 

THE  Authors  "of  Original  Papers  and  Communications  in  the 
present  Volume  are  Mrs.  Agnes  Ibbetson;  Luke  Howard, 
Esq. ;  Richard  Loveli  Edgewdrih,  Esq  F.  R.  S.  M.  rt.  I.  A. ;  A.  Z. ; 
Mr.  George  John  Singer ;  L.  CK  C. ;  Mr.  Benjamin  Cook ;  Mr. 
John  Murray ;  A  Lover  of  the  Modern  Analysis ;  James  Clarke, 
M.  D.  late  Physician  to  the  Nottingham  General  Hospital;  George 
Pearson,  M.  D.  F.  R.  S.  &c. ;  Mathematicus ;  the  Right  Hon.  Lord 
Gray ;  Alexander  Marcet,  M;  D.  F.  R.  S.  one  of  the'  Physicians 
to  Guy's  Hospital ;  A*  B.  C.;  J.  Phcenix;  Benjamin  Smith  Barthh, 
M.  D.  Mem.  of  the  Am.  Phil.  Soc.  &c. ;  J.  D.  Maycock,  M.  D. ; 
John  Davy,  Esq, ;  and  a  Correspondent.  O  T 

Of  Foreign  Works,  M.  Henry;  M.  KJaproth;  Mr.  J.  E:  Berard; 
M.  Gay-Lussac ;  M.  Guyton-Morveau  ;  M.  Theodore  de  San&ure; 
M.  Bucholz;  M.  Hildebrandt;  M.  Reuss;  M.  VauqueJtn;  M. 
If  liberie ;  M.  Marcel  de  Serres ;  and  Dr.  Francis  Delarochc. 

And  of  British  Memoirs  abridged  or  extracted,  Mr.  J.  Aftan  ; 
William  Thomas  Brande,  Esq.  F.  R.  S. ;  James  Parkinson,  Esq. ; 
Mem.  of  the  Geol.  Soc. ;  Mr.  William  Salisbury ;  WiHtarrr  Wyde 
WoIJaston,  M  D.  Sec.  R.  S;  Alexander  Marcet,  M.  D  F.  R.  S. 
&c. ;  Mr.  Adam  Reid;  Mr.  George  Spark;  Thomas  Andrew 
Knight,  Esq.  F.  R  S.  &c. ;  Mr.  John  Maher,  F.  H.  S. ;  A.  Hawkins, 
Esq.;  William  Fitton,  M.  D.;  Wijliam  Charles  Wells,  *L  D. 
F  R.  S. ;  Mr.  Benjamin  Cook ;  Mr.  H.  B.  Wav ;  Smithson  Tennantj 
Esq.  F.  R.S.  &c. ;  and  W.  H.  Pepys,  Esq.  F.  R.  S.  &c. 

Tlie  Engravings  consist  of  1.  Delineations  from  Nature  flW-' 
frative  of  the  Mechanism  of  Leaves,  by  Mrs.  Agnes  tbbctson.  2. 
Mr.  Allan's  Mathematical  Dividing  Engine.  3  and  4.  Delineations 
from  Nature  of  different  Parts  of  Flowers,  to  illustrate  their 
Mechanism,  by  Mrs.  Agnc*  Ibbetson.  5.  Figures  to  illustrate  some 
Diseases  of  Vegetables,  delineated  from  Nature,  by  Mrs,  Agufes 
Ibbetson.  6.  Appearances  from  Sugar  in  the  Serum  of  Blood,  by^ 
W.  H.  Wollaston,  Bfc  D.  See.  R.  8.  7.  A  Compensation  Pen- 
dulum, by  Mr.  Adam  Reid.  8.  Mr.  G.  Spark's  Noctufcry,  or 
Apparatus  for  indicating  the  Hour  in  the  Dark  by  Means  of  a 
common  Watch.  9  aud  JO.  Dissections  of  Aquatjc:  and  Semi* 
aquatic  Plants,  delineated  from  Nature  by  Mrs.  A.  Ibbetson.  11. 
Apparatus  for  making  Gas  and  various  other  Products  from  Pit- 
coal,  by  Mr.  Ben.  Cook.  12.  Method  of  procuring  Turpentine 
from  British  Firs,  by  Mr.  H.  B.  Way.  13.  Apparatus  for  ex- 
posing Animals  to  a  heated  humid  Atmosphere,  by  Dr.  Francis 
Delaroche. 
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ARTICLE  I. 

On  the  Mechanism  of  heaves.  In  a  Letter  from  Mrs.  Aonrs 

Ibmetson. 

To  Mr.  NICHOLSON, 

SIR, 

To  prove  so  important  a  point,  as  that  all  plants  are 
governed  by  mechanical  means,  it  will  not  I  hope  be 
thought  superfluous,  to  give  a  specimen  of  the  sort  of  me- 
chanism belonging  to  each  part  of  a  plant.  1  have  already 
shown  in  what  manner  the  mechanical  power  increases  pro* 
gressively  from  the  firs,  which  have  no  spiral  wire,  to  the 
sensitive  plant,  which  hus  such  a  complicated  arrangement. 
I  have  also  shown  the  mechanical  use  of  the  gatherers  of  the 
leaves,  whether  one  or  two.  1  shall  in  the  present  letter  Subject 
therefore  point  out  the  means,  by  which  leaves  embracing 
the  stem  have  also  the  power  of  turning  and  changing 
their  position,  equalling  in  this  respect  those  which  I  de- 
scribed in  my  last  letter :  I  shall  next  point  out  those  stems 
which  are  formed  like  joints,  and  which  may  be  said  wholly* 
to  differ  in  mechanism  from  the  former,  turning  on  a  ball 
and  socket :  these  are  most  of  the  galia,  arcnarisfc  steU 
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2  ON  THE  MECHANiaM  Of  LEAVES. 

larise,  and  also  many  of  the  twining  plant*  :  I  shall  theft 
show  the  manner  in  which  most  leaves  that  are  nearly  sessile 
are  conducted,  and  what  sort  of  motion  they  possess, 
giving  as  an  example  the  ericae  ;  and  shall  finish  by  the 
evidence  of  a  few  more  leaves,  to  prove,  that  there  are  hardly 
any  without  some  sort  of  mechanism. 
Mechanical        To  begin  with  the  species  of  leaves,  which  embrace  the 
airangement    stem,  1  shall  produce  as  an  example  one  of  the  umbelli- 
embracing  the  f^0119  tribe  ;  the  smyrnium  olusatrum.    This  plant  has  at 
*iera.  the  end  of  the  leaf  a  large  hood,  which  I  shall  call  the  pro- 

tector; beearjse  it  not  only  contracts  and  dilates  like  a 
gatherer  (the  spiral  wire  running  in  stripes  through  it)  but 
serves  as  a  guard  to  the  buds  ;  which,  forming  in  bunches, 
stay  not  within  the  bark,  as  the  buds  of  trees,  till  fit  to  issue 
forth,  but  shoot,  like  all  annuals  and  herbaceous  plants, 
directly  from  the  line  of  life  to  the  exterior  of  the  nod. 
Nature  seems  therefore  to  have  placed  this  sort  of  cover 
(see  PI.  1,  tig.  1,  a  a)  which  grows  with  its  growth,  and 
clings  close  to  it,  as  a  succedaueum  foivthe  stem,  which  in 
trees  covers  and  conceals  the  bud  for  a  long  time.    And  it 
can  scarcely  be  conceived  what  a  perfect  protection  it  is 
from  the  frosts  of  spring,  as,  like  all  leaves,  it  has  on  each 
side  that  impervious  skin  or  cuticle,  which  no  rain  or  cold 
wimjs  can  pierce,  and  no  moisture  pervades,  but  that  which 
passes  through  the  hairs  into  the  leaf,  and  that  which  evapo- 
ration gives  it.    Most  of  the  pentaudria  digynia  tribe  are 
formed  thus,  at  least  with  leaves  possessing  this  species  of 
mechanism.    It  may  easily  be  seen  how  much  the  spiral 
wire  is  contracted  and  turns,  since,  whether  open  or  shut, 
the  protector  is  continually  twisted  in  a  double  manner 
found  ihe  stem  ;  nor  does  the  lar^e  bunch  of  flowers  leave 
Its  close  drawn  curtain,  till  just  before  the  corollas  open. 
Rciug  umbelliferous,  huge  branches  of  flowers  shoot  at 
once  ;  as  soon  as  the  covr  is  withdrawn,  new  life  as  well  as 
light  seems  to  be  given  to  the  plant  within,  which  is,  when 
first  opened,  generally  fouud  covered  with  a  white  powder, 
probably  the  result  of  evaporation.  Of  this  t  shall  hereafter 

dWub'tantt         a  ,arlher  «fc<™»<-    But  when  the  leaflets  in  this  plant 
"  increase  to  a  great  length  (which  they  will  often  do  to  ten 
or  twelve  leaves  of  a  side)  though  they  in  some  measure 

resemble 
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resemble  the  ash,  they  are  governed  by  a  very  different 
species  of  mechanism  :  they  have  a  swelling  down  each  side 
of  the  stalk,  tin  which  the  spiral  wire  runs  in  a  groove  (see 
fig.  2,  b  b)  which  corresponds  with  the  sort  of  knob  round 
which  the  wire  of  each  leaf  is  turned ;  communicating  all 
the  way  with  a  knot  and  pulley  till  it  reaches  the  protector 
at  c  c,  fig.  I. 

The  management  of  the  galia,  and  most  of  those  plants,  Mechanism 
the  stalks  of  which  enlarge  where  the  leaves  meet,  is  eon- an(j 
t rived  in  a  curious  manner,  v/ith  a  sort  of  mechanism 
consisting  of  a  ball  and  socket*  No  part  of  a  plant  (the 
seed  excepted)  has  given  me  so  much  trouble  as  this ; 
having  found  two  sorts  of  balls  in  vegetable  life,  and  con- 
founded the  two  together,  viz.  the  ball  and  excrescence  in 
trees,  and  the  ball  continually  found  appertaining  to  the 
mechanism  of  plants.  I  have  at  last  learned  to  distinguish 
them.  Of  those  in  trees  I  shall  soon  give  a  description, 
when  entering  again  on  the  subject  of  the  wood  in  plants; 
which  will  deVelope  many  hidden  secrets,  that  ought  to  be 
explained,  and  illustrate  many  things  that  may  have  ap- 
peared contradictory.  Respecting  the  ball,  which  forms  a 
part  of  the  mechanism  in  plants,  each  stem  has  one,  on 
which  it  turns  like  the  knee  of  a  quadruped :  but,  to  see  the 
ball,  the  plant  must  be  taken  at  a  very  early  age,  for  it  is 
the  first  part  that  decays,  aud  in  the  phaseolus  vulgaris  1  have 
known  it  gone  before  the  flower  disappeared  ;  and  1  have 
often  seen  five  or  six  stems  turn  in  one  collected  set  of  joints. 
When  old  they  stiffen,  and  a  sort  of  matter  fills  up  the 
instert.ee*  of  the  sockets.  They  then  become  immovable; 
but  before  this,  if  you  move  the  stem,  you  muy  see  them 
turn,  but  cannot  turn  them  yourself  without  breaking  the 
spiral  wire.  See  fig.  3,  and  a  section  at  fig.  4.  This  speci- 
men will  at  least  discover  the  manner  in  which  the  spiral 
wire  is  conveyed  from  one  ball  to  another,  communicating 
its  influence,  and  spreading  its  power  from  stem  to  stem. 

1  must  uow  correct  a  mistake  1  before  made  in  saying, 
that  there  was  no  spiral  wire  in  the  ericae.    It  is  so  diminu-  The  eric* 
tive,  and  lies  so  low  in  the  groove,  that  I  overlooked  it.  J^J^-^ 
The  leaves  of  the  heaths,  though  very  sessile,  still  possess  a 
motion  to  and  from  the  plant.  See  fig.  5,  c  &    They  are 
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placed  so  much  in  the  manner  of  the  fir  leaves,  that  I  was 

deceived  by  it.    But  in  the  firs  the  rind  and  bark  are  all 

leaves  only,  whereas  in  the  ericae  the  leaves  are  wholly 

detached,  nor  are  they  quite  sessile,  as  may  be  seen  at 

fig.  5,  dd.    I  shall  now  show  the  manner  in  which  almost 

all  leaves  that  are  evergreen,  and  have  a  shining  surface, 

are  formed  in  their  peduncle,  having  but  one  gatherer, 

which  embraces  the  whole  leugth  of  the  leaf  stalk.  The 

upper  part  alone  puckers,  as  the  motion  requires  only  this 

part  to  be  gathered  up,  when  the  leaf  is  to  be  raised  close  to 

the' stem  ;  or  stretched  out,  when  it  is  to  fall  back  :  See 

fig.  7»  where  c  is  the  back  and  J  is  the  front. 

Beauty  of  the      I  have  already  said,  that  almost  all  leaves  of  trees  have 

leaf  bud  when  one  or  two  gatherers  :  if  only  oue,  it  is  that  adjoining  the 
within  the  ..1111  i 

•texn.  stem,  as  it  is  that  in  which  the  buds  of  both  sorts  are  con* 

tamed  ;  nothing  is  more  easy  than  to  kuow  the  leaf  from 
the  flower  bud,  even  before  they  leave  the  stalk  ;  the  leaf 
bud  is  so  peculiar  in  its  appearance,  it  is  impossible  to  mis- 
take it ;  it  is  composed  of  a  quantity  of  hairs,  or  vessels, 
which  are  already  beginning  to  weave  the  leaf,  it  is  more 
than  four  times  the  size  of  the  flower  bud,  and  in  trees 
generally  of  a  bright  brown  colour,  very  shining  and  beauti- 
ful* See  fig.  6,  g  g.  I  hardly  know  a  subject  more  worth 
studying  in  the  solar  microscope  than  this,  if  taken  progres- 
sively from  its  first  beginning  to  its  leaving  the  stalk  as  a 
bud,  for  it  is  in  this  early  state  it  shows  the  whole  process  of 
weaving  the  leaf,  as  it  protrudes  not  from  the  stalk  till  the 
form  is  complete.  Though  Linneus  admired  much  the 
manner  of  pressing  and  folding  the  leaf,  he  was  totally  igno- 
rant of  its  beautiful  commencement  I  have  given  the 
lower  gatherer  of  the  tilia,  fig.  6.  It  is  very  curious  to  see, 
when  the  flower  buds  are  many  in  number,  (fig.  6,  h  A,)  how 
the  wood  vessels  and  spiral  wire  will  meander  round  them, 
that  they  may  not  iujure  by  passing  over  them  ;  for  if,  while 
resting  on  the  buds,  they  were  suddenly  contracted,  they 
would  probably  divide,  and  thus  destroy  them*  I  think  I 
have  now  shown  the  mechanism  of  most  leaves,  my  next 
letter  will  give  the  mechanical  management  of  flowers. 

1  am,  Sir,  your  obliged  servant, 

AGNES  IBBETSON. 

It 
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II. 

Improvements  in  a  Mathematical  Dividing  Engine:  by 
Mr.  J.  Allan,  of  BtewiCs  Buildings,  Fetter  Lane9. 

SIR, 


I 


beg  leave  to  send  to  you,  herewith,  for  the  inspection  of  Improvement 
the  Society  of  Arts  &c,  a  model  of  my  improvement  on  the  Jfcai^fvidW^** 
mathematical  dividing  engine,  which  I  have  lately  made,  engine, 
containing  that  part  which  differs  in  principle  from  those 
made  by  the  late  Mr.  Ram sd en  and  others  ;  the  drawings 
or  engraving*  of  which  are,  I  suppose,  in  the  Society's  pos- 
session.   I  therefore  am  of  opinion  the  Society  will  think, 
that  the  wooden  wheel  I  have  sent,  with  the  movable  ring 
on  its  edge,  will  be  sufficient  to  demonstrate  its  good  effect 
in  correcting  the  teeth  or  rack  where  the  screw  acts.  You 
will  please  to  observe,  that  it  is  cut  by  a  screw  cutter,  and 
it  is  required  to  go  many  times  round  the  engine  before  the 
teeth  are  full.    To  effect  this,  I  reversed  the  movable  ring 
Dot  less  than  twenty  times,  so  that  I  have  not  the  least 
doobt  of  the  one  ring  having  corrected  the  other  to  a  degree 
of  perfection,  which  had  uot  hitherto  been  obtained  in 
engines. 

This  simple,  easy,  and  correct  way  of  making  engines, 
may  be  applied  with  great  advantage  to  circular  instruments, 
for  the  purposes  of  astronomy  and  land  surveying.  If  the 
Society  will  do  me  tbe  honour  to  appoint  a  Committee  to 
View  the  engine  itself,  I  will  demonstrate  its  effects. 

1  am,  Sir, 
Your  very  humble  servant, 

JAMES  ALLAN, 

Divider  of  Mathematical  Instruments, 

No.  12,  Blewifs  Buildings,  fetter  Lome, 
Nov.  20,  1809. 

Mr.  Allan's  Description  of  his  Mathematical  Dividing 
Engine,  and  his  Method  of  forming  it. 

My  engine  is  of  belmetal,  thirty  inches  in  diameter.    I  The  engine 
turned  a  brass  ring  abont  three  sixteenths  of  an  inch  thick,  Awwfoea, 

•  Trans,  of  the  Soc  of  Arts  Ac,  vol  XXVIII,  p.  179.  .  The  gold 
cedal  was  voted  to  Mr.  Allan  for  this  improvement. 

and 
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and  fitted  in  on  the  underside  of  the  above  belmetal  wheel, 
which  I  made  fast  by  twenty  four  rivets ;  I  then  fixed  in 
the  axis,  and  turned  the  wheel  and  ring  together  on  the 
lathe,  as  near  as  possible  to  the  required  shape  on  its  own 
axis.   This  being;  done,  and  having  mounted  it  on  its  own 
stand,  where  it  now  acts,  I  fixed  a  tool,  with  an  adjustment 
to  turn  the  ed^e  of  the  belmetal  wheel  where  the  uppermost 
or  movable  ring  of  the  same  thickness  as  the  other  is  6tted 
%         on  ;  for  if  the  circle,  where  the  movable  ring  fits  the  belmetal, 
is  not  turned  us  true  as  possible,  (which  cannot  be  done 
properly  by  any  other  means  than  by  a  fixed  tool)  the  movo- 
ble "ring  will  not  reverse  correctly.   When  this  was  done,  I 
fitted  on  the  movable  rin".    I  then  divided  the  lower  under 
Ting  into  twenty  four  parts,  for  the  screws  which  keep  the 
*,    rings  together.    1  also  divided  it  into  four  parts  for  the 
bteady  pins  ;  the  holes  of  which  1  mtide  by  an  upright  drill 
fixed  and  adjusted  for  the  purpose.  1  then  cut  two  opposite 
divisions,  in  order  to  reverse  the  uppermost  ring  correctly, 
which  were  my  guide  in  broaching  for  my  steady  pins,  and 
which  \  did  with  a  broach  to  a  stop  fixed  on  it.    In  broach- 
ing I   reversed  the  movable   rinjj  many  times,  taking 
care  at  the  same  time  that  my  opposite  divisions  were 
correct. 

My  first  idea  was  to  have  two  wheels  or  circles,  acting  on 
the  same  centre,  so  as  to  constitute  a  double  edge,  to  afford 
mean  opportunity  to  reverse  in  the  act  of  cutting  the  rack 
or  teeth;  but  I  thought  the  method  in  which  I  have  done 
it  would  with  care  be  equally  correct.  Either  of  the  me* 
thods  come  to  the  same  point,  and  1  preferred  the  way 
I  have  employed,  thinking  it  the  least  expensive.  By  this 
self-correcting  method,  instruments  may  be  made  for  astro- 
nomical purposes,  racked  and  divided  on  their  own  centre, 
and  if  carefully  done  would  border  on  perfection  itself,  con- 
sequently 1  consider  it  to  be  the  greatest  improvement  ever 
made  in  the  art  of  dividing.  1  call  it  self-correcting,  because 
every  time  it  is  reversed  in  cutting  the  teeth,  the  screw  has  a 
fiesh  opportunity  to  correct  errouis  insensible  to  the  eye. 
Small  circles  I  nave  well  considered  the  subject,  and  think,  that  a  circle 
of  great  of  twelve  inches  diameter,  made  on  this  principle,  would 

accuracy.       measure  angles  ecfually,  if  uot  more  accurately,  than  astro- 
nomical 

•  -  • 
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notnical  instruments  divided  by  engines,  or  by  any  other- 
methods  hitherto  nsed  by  instruments  of  any  size.    It  is, 
therefore,  my  opinion,  thnt  the  supposed  necessity  of  making 
very  large  circle?,  for  the  sake  of  obtaining  correct  divisions, 
will  be  done  awav. 

JAMES  ALLAN. 

Certificates. 

After  a  close  consideration  of  Mr.  Allan's  improvement  Certificate*  of  . 
in  dividing  engines,  (1  mean  his  mode  of  racking  the  teeth  ^J^111* 
only)  when  combined  with  the  methods  at  this  Jime  known  imProtem«nu 
and  practised,  I  look  upon  it  as  an  important  discovery  ; 
it  is  a  plan,  that  in  my  opinion  will  admit  of  a  great  degree 
of  accuracy,  approachiug  nearly  to  perfection  itself,  parti- 
cularly  in  circles  of  small  radius,  but  not  quite  so  applicable 
in  large  machines  for  the  purpose  of  dividing. 

JOHN  STANCL1JJFE. 
Little  Mary-U-Bone  Street,  Dec.  15,  1809.  i> 

SIR,  J 
The  method  yoo  have  taken  to  produce  a  perfect  equal 
racking,  for  the  constructing  an  accurate  dividing  engine,  ' 
is  the  greatest  advance  toward  perfection  that  has  been  com- 
municated to  the  public  within  my  knowledge ;  and  I 
believe  it  to  be  a  method  never  before  practised  in  this 
country.  It  is  applicable  to  the  construction  of  machines 
of  any  dimensions,  that  mathematical  or  nautical  instru- 
ments can  be  graduated  by. 

It  is  my  belief,  that  the  greater  number  of  the  machines  Machines  now 

now  in  ose  are  far  short  of  the  perfection  they  are  reputed  to  fa  H.*e  le*s 

r  -  ■  j>ct feet  than 

have.  I  am,  Sir,  supposed. 

Your  humble  servant,  . 

M.  BERGE. 

Piccadilly,  Jan.  8,  1810. 

Mr.  J.  Allan.  i 

* 

Reference  to  the  Drawing  of  Mr.  Allan's  improvement  on  the 
Dividing  Engine  of  Ramsden,  PI.  II. 

The  dividing  engine  inventeoV  by  Mr.  Jesse  Ramsden,  Nature  of  the 
and  for  which  he  received  the  reward  of  the  Board  of  Lon-  ^P^emem. 
gitttde,  in  the  year  1775,  is  minutely  explained  in  a  quarto 
* ,  pamphlet, 
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pamphlet,  published  by  order  of  the  Commissioner*  of 
Longitude ;  alto,  in  the  article  engine*  in  Dr.  Ree»*s  New 
Cyclopaedia,  as  well  as  some  other  works  of  a  similar  nature; 
it  therefore  becomes  unnecessary  for  the  Society  to  give  any- 
more of  Mr.  Allan's  eugine  in  their  drawings  than  is  expla- 
natory of  the  improvement,  the  engine  being  used  in  the 
same  manner  as  Ramsden's ;  this  part  is  the  great  circle, 
upon  which  the  arch  to  be  divided  is  placed,  and  the  circle 
turned  about  a  determinate  quantity  at  each  divUion,  by 
means  of  a  screw,  the  threads  of  which  engage  fine  teeth, 
cut  around  the  periphery  of  the  c'ncle.    The  improvement 
by  Mr.  Allan  consists  in  the  method  of  cutting  or  racking 
these  teeth,  to  ensure  their  beiug  perfectly  of  equal  size,  iu 
all  parts  of  the  circle. 
Description  of    The  plan,  fig.  I ,  inp  late  II,  represents  the  upper  surface 
the  j>Utc      cf  a  belmetal  circle  mounted  upon  an  axis,  A,  fig.  2,  and 
its  sur$ce  made  truly  plane,  and  perpendicular  toihe  axis; 
the  section  shows  the  figure  of  the  axis,  and  the  central 
ring  tt,  to  give  the  greatest  strength  to  the  circle  ;  C  is  a 
section  of  a  portion  of  the  frame  of  the  engine ;  and  D  a 
socket  into  which  the  axis  A  is  fitted  ;  the  circumference  of 
the  Urge  circle  is  turned  to  such  u  figure  as  to  receive  a  ring 
of  brass,  a,  fig*  3,  which  is  united  firmly  to  it  by  a  number 
of  pins,  one  of  which  is  shown  in  the  figure.  Upon  this  ring 
a  second,  b,  is  placed,  the  two  making  the  samethickness  as  the 
circle.  The  inside  of  the  ring  6,  aud  the  outside  of  the  bel- 
metal circle,  are  fitted  to  each  other  with  the  utmost  accuracy, 
and  great  care  taken  to  turn  the  said  fitting  truly  concentric 
«ttb  the  axis  of  the  circle ;  the  brass  rings  a  and  b  are  held 
.together  by  twenty  four  screws,  as  shown  in  the  plan ;  and 
a  groove,  corresponding  to  the  curvature  of  the  screw  which 
move*  the  circle,  is  turned  in  the  outside  of  the  two ;  in  this 
state  the  racking  of  the  teeth  is  performed  by  a  screw 
similar  to  that  afterward  used  to  turn  the  circle  to  its  divi- 
sions, but  notched  across  the  threads,  so  that  it  cuts  like  a 
'  taw,  when  pressed  against  the  circle  and  turned  round,  and 
temoves  the  metal  from  the  spaces  between  the  teeth,  which 
ire  by  this  means  formed  around  the  edge  of  the  circle  ; 
when  this  has  been  performed  all  round,  two  fine  lines  are 
drawn  ncros*  the  brass  und  belmetal  circles,  diametrically 

opposite 


Digitized  by  Google 


■ 


WASTE  OF  DRUGS  IN  POWDERING.  g 

opposite  each  other ;  the  twenty  four  screws  are  then  with* 
drawn,  tod  the  upper  brass  ring  tamed  exactly  half  round* 
which  is  determined  by  the  lines  before  mentioned  ;  and  by 
this  means  the  teeth  of  the  circle  are  divided  iuto  two  thick- 
nesses, and  being  pot  together  again  in  opposite  directions, 
if  any  error  arose  in  racking  the  teeth,  it  would  be  shown 
by  the  upper  and  lower  halves  of  the  teeth  not  coinciding 
when  reverted,  and  by  racking  them  while  reversed  the 
screw  would  cut  away  the  inequalities,  and  make  all  the 
teeth  of  the  same  size  and  distance  from  each  other ;  this 
reversing  the  teeth  is  performed  several  timet,  till  ihe  teeth 
are  brought  to  a  perfect  equality  in  all  parts  of  the  circle  ; 
four  steady  pins  are  accurately  fitted  into  the  two  rings  to 
hold  them  together  in  any  of  the  positions  in  which  they  have 
been  racked  together,  and  it  it  upon  these  the  dependence 
it  placed  for  the  coincidence  of  the  teeth,  the  twenty  four 
screws  being  merely  to  hold  them  fast  together,  aud  fitted 
mher  loosely  in  their  holes,  that  they  may  not  strain  the 


hi. 

Observation*  on  the  Waste,  that  Pulverisation  occasions  in 
Substances:  by  Mr.  Henry,  Chief  of  the  central 
Pharmacy  of  civil  Hospitals,  $c\ 

The  School  of  Pharmacy  being  consulted  by  count  de  inquiry  int« 
Cestac,  ministrt  directeur  tie  t administration  de  la  guerre, the  of 
respecting  the  waste,  that  certain  mineral,  vegetable,  and  French* 
animal  substances,  employed  as  medicines,  experience  on  Government, 
being  powdered,  appointed  two  of  its  members,  to  examine 
particularly  into  a  subject  so  interesting  in  pharmacy,  and 
to  make  a  report  on  it. 


of  the  Committee  to  the  Members  of  the  School  of 

Pharmacy. 

Gentlemen, 

You  have  appoiuted  two  of  your  members,  to  make  a  re- 
•  Ana.  deChim.  vol.  LXXV,  p,  324. 

port 
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DifEetUies 
wit. 


These  of  two 


Leas* -on  a 
Urge  scale. 


port  to  you  on  the  question  proposed  by  couut  de  Ceasac  ; 
and  to  ascertain  the  waste,  which  pulverization  occasions  in 
certain  drugs. 

This  question,  which  appears  at  first  sight  easy  to  answer, 
presents  notwithstanding  some  difficulties  to  the  operator, 
on  account  of  different  circumstances,  which  do  not  always 
occur  together,  and  which  may  consequently  alter  the 
results. 

1.  The  greater  or  less  dryness  of  the  substances  to  be 
powdered. 

2.  The  quality  of  these  substances. 

3.  The  preparation  they  are  to  undergo  in  passing  through 
the  hands  of  the  apothecary. 

4.  Lastly,  the  modes  of  pulverisation,  and  the  fineness 
of  thje  powder. 

It  would  be  superfluous  to  point  out  to  yon,  gentlemen, 
the  rules,  that  pharmacologists  have  given  for  reducing  to 
powder  this  or  that  substance :  and  you  know  better  than 
any  persons,  that  pulverization  requires  the  substances  sub* 
jected  to  it  to  be  very  dry  ;  and  that  they  cannot  be  brought 
to  a  proper  state  of  dryness  for  this  operation,  without  being 
exposed  to  the  heat  of  the  sun,  or  of  fire.  You  well  know, 
that  the  quality  is  not  indifferent  with  respect  to  the  waste  ; 
that  all  the  parts  of  a  vegetable,  for  instance,  should  not 
enter  into  the  preparation  of  the  powder ;  that  roots  con- 
taining a  woody  roeditnllium,  barks  covered  with  lichen, 
and  fibrous  or  downy  leaves,  produce  a  bulky,  iuert 
residuum,  of  no  use  to  the  apothecary. 

The  waste  occasioned  by  pulverization  therefore  may  be 
considered  as  of  two  kinds.  Waste  from  the  preparation  of 
the  substance,  its  division,  and  desiccation  by  th,e  fire. 
Waste,  from  the  pounding  and  the  residuum. 

An  important  observation  for  the  operator  is,  that  the 
waste  is  less  when  a  hundred  weight  of  any  substance  is 
powdered  in  immediate  succession,  than  when  it  is  powdered 
in  separate  parcels  of  six  or  ten  kilogrammes  [14  or  20  lbs.] 

In  large  concerns,  by  setting  aside  the  residues  that  may 
be  of  use,  as  those  of  jalap,  cinchona,  rhubarb,  cinnamon, 
he,  and  using  them  on  subsequent  occasions,  the  waste  is 
less  considerable. 

AU 
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AU  plants  reduced  to  powder,  and  kept  either  in  bottles  Powders  of 
or  boxes,  gain  weight  by  their  bygrometnc  property.  wlrif h /'T.b. 

To  find  exactly  tin*  loss   occasioned  by  pulverization,  aorbi^.  moat 
we  took  a  metrical  hundred  weight  of  "each  of  the  sub-  ure* 
stance*  mentioned  below,  cleaned,  prepared,  and  in  the 
driest  state ;    and  we  reduced  each  to   an  impalpable 
powder.    The  following  are  the  results  of  the  waste  of  100 
kil.  [219  lbs]  of  each. 

Substances  Produce  Waste 

Ipecpcuanha  37  13  Table  of 

Jalap  92  8  ^asteofcet- 

fthubarb   93-8  6  2  Uin  drU5$' 

Squill   87-5  12-5 

Cinchona   93  7  6"3 

Gum  arabic  •••  •*  ?  93*5  6*5 

Scammony   •••••  95  5 

Cantharides  •••••••  92<7  7*3 

Sal  ammoniac  98  2 

Cream  of  tartar   97  3 

Antimony  97  -  3 

Gum  tragacanth  •  93*6  6*4 

Cinnamon   •  ••«.  93-6  6'4 


IV. 

Analysis  of  some  ancient  Alloys  m  the  Church  of  Goslar :  by 

Mr.  Klaprqtii*. 


Analysis  of  the  Altar  of  Krodo. 

jVlONG  the  antiquities  of  the  north  of  Germany,  one  Altar  of 
that  had  been  preserved  for  some  reuturies  in  the  church  of  Krodo. 
St.  Simon,  at  Goslar,  and  was  known  by  the  name  of  the 
altar  of  Krodo,  but  which  is  now  removed  to  Pans,  de- 
served more  attention  than  had  been  paid  it. 

The  legend  of  this  Krodo  says,  that  he  was  an  idol  of  Legend  of  thi* 
the  pagan  Saxons,  and  had  his  seat  at  Hartzburg,  on  tfoe  Wol« 

♦  Ann.  de  Chim,  vol.  LXXV,  p.  317. 

Hart*. 
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Hartz.  He  was  represented  at  an  old  roan,  with  a  long 
beard  and  hideous  countenance,  stauding  barefoot  on  a 
fish  rough  with  scales  aud  spines,  holding  a  wheel  in  his 
left  band,  and  a  basket  filled  with  flowers  and  fruit  iu  his 
right. 

On  this  altar  the  first-born  of  mothers  was  sacrificed  to 

him,  as  to  Moloch. 
The  abolition  of  the"  pagan  worship  by  Charlemagne 

overturned  this  idol,  but  his  altar  was  reserved  for  the  use 

of  the  Christian  church. 
Fro^Wrfebo.    The  critical  history  of  Germany  does  not  acknowledge 
UUSm  *ny  g°d  Krodo,  but  takes  the  whole  for  a  fable  invented  by 

the  monks  of  the  middle  age. 

However  this  may  be,  the  altar  appears  to  have  been  used 

for  burning  animals  to  some  deity. 
The-  »itar  <fc.      The  shape  of  the  altar  is  a  hollow  parallelopipedon,  three 
*  ri^od.         feet  three  inches  long,  two  feet  and  a  half  wide,  and  two 

feet  seven  inches  high.    It  stands  on  four  feet,  supported 

by  little  men  of  hideous  aspect.    It  is  covered  with  a  slab 

of  white  marble. 

ThemeuJ.        The  metal  of  this  altar  is  of  a  braes  yellow  colour,  a 
hackly  fracture,  and  easily  polished.    Its  specific  gravity  is 

8-767. 

of  it.    On  200  grains  of  it  nitric  acid  was  poured,  which  dissolved 
it  completely,  without  the  assistance  of  beat. 

The  solution  was  divided  into  two  parts.    Into  one  of 
these  was  dropped  a  solution  of  sulphate  of  soda.  The 
precipitate,   when  well  washed  and  calcined,  presented 
J8**5  grs  of  sulphate  of  lead,  answering  to  13  gra  of  me- 
tallic lead. 

The  supernatant  liquid  was  mixed  with  200  grs  of  sul- 
phuric acid,  and  evaporated  to  dryness.  The  mass  was 
redissolved,  and  irou  adde&,  which  precipitated  69  grains 
of  copper. 

The  other  half  of  the  solution  was  mixed  with  five  parts 
of  distilled  vinegar,  and  the  mixture  poured  ou  a  thin  plate 
of  hammered  lead  jn  a  shallow  dish. 

After  a  few  days,  and  by  the  assistance  of  heat,  the 
copper  was  precipitated.  The  liquor  being  filtered  off,  the 

lead  " 
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lead  was  thrown  fddwn  by  sulphate  of  soda.  The  super- 
natant liquid  was  then  precipitated  by  carbonate  of  soda : 
and  the  carbonate  of  zinc,  well  washed  and  calcined,  left 
92'25  grs  of  oxide  of  zinc,  answeriug  to  18  grs  of  metallic 
nc. 

The  alloy  of  the  altar  therefore  consists  of 

Copper   ••••  Go, 

Zinc  is 

Lead   13 


100. 


Analysis  of  the  alloy  of  the  imperial  seat. 

In  the  church  of  Goslar  there  is  an  arm  chair,  called  the  The  kafce?- 
Aaiterttuhl.  Wtthl\ 

The  colour  of  the  metal  is  a  pale  copper  red :  its  fractare 
is  porous:  its  spec.  grav.  is  8*087. 

200  grains  of  the  alloy  were  treated  with  nitric  acid.  -Vnalj*s«f  it 
12-25  gTs  of  oxide  of  tin  were  left.    From  the  decanted 
liquor  sulphate  of  soda  threw  down  7*5  grs  of  sulphate 
of  lead.   From  the  remaining  liquid,  after  the  addition 
of  sulphuric  acid  in  excess,  iron  separated  185  grs  of  cop-  i 
per. 

lis  therefore  is  composed  of 

Copper  92*5 

Tin   5 

Lead  •  9/5 

100. 


Analysis  of  a  large  chandelier. 

200  grs  were  treated  by  nitric  acid,  and  the  solution  di-  Analysis  of  an 
iiM  into  two  part*.  mST^ 

In  one  of  these  sulphate  of  soda  occasioned  no  precipi- 
tate :  but  iron  separated  from  it  84  grs  of  copper. 

The  other  half  was  treated  as  in  the  first  analysis,  and  as 
much  oxide  of  zinc  was  obtained,  as  answered  to  16  grs  of 
the  metal. 

Consequently 


Digitized  by  Google 


;14  TEOETABLE  WAX  FROM  BftAZlL. 

Consequently  this  alloy  consists  of 

Copper   84 

Zioc   :   16 

,  100. 

1t— >  J  «    •■  ■  ■ 

f 

iv. 

An  Account  of  a  Vegetable  Wax  from  "Brazil,  By  Willi  AH 
Thomas  Brakde,  Esq.,  F.  R. 

Vcgeuble  wax  Sect.  I.  The  vegetable  wax,  described  in  this  paper, 
from  IfeuiL     -was'. given  to  the  president  by  Lord  Grenville,  with  a  wish, 
on  the  part  of  his  Lordbhip,  that  its  properties  should  be 
investigated,  in  the  hope  that  it  might  prove  a  useful  sub- 
stitute for  bees  wax,  and  constitute,  in  due  time,  a  new 
article  of  commerce  between  the  Brazils  and  this  country. 
Tree  whence      ^  wa*  transmitted  to  lord  Grenville  from  Kiode  Janeiro, 
it  h  obtained,  by  the  comte  de  Galveas,  as  a  new  article  lately  brought 
to  that  city,  from  the  northernmost  parts  of  the  Brazilian 
dominions,  the  capitcneas  of  Rio  Grande  and  Seara,  be? 
tween  the  latitudes  of  three  and  seven  degrees  north  :  it  is 
said  to  be  the  production  of  a  tree  of  slow  growth,  called 
by  the  natives  cantauba,  which  aUo  produces  a  gum  used  as 
food  for  men,  and  another  substauce  employed  for  fattening 
poultry. 

When  the  comte  wrote  to  Lord  Grenville  in  July  last, 
orders  had  been  sent  to  the  governors  of  the  districts  where 
it  grows,  requiring  them  to  report  more  particularly  on  the 
nature  and  qualities  of  this  interesting  tree;  we  may  there- 
fore hope,  that  information  will  soon  be  obtaiued,  whether 
the  article  can  be  procured  in  abundance,  and  at  a  reason- 
able price,  in  which  case  it  will  become  a  valuable  addition 
to  the  comforts  of  mankind,  by  reducing  the  price  and  im- 
proving the  quality  of  candles,  flambeaux,  &c. 
Not  the  ee-  The  article,  in  the  state  in  which  it  was  seut,  resembles 
toxykratndi-  much  that  described  by  Humboldt,  as  the  produce  of 

•  Phil.  Traus.  for  181 1,  p.  26a. 

the 
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the  ceroxylon  andicola*;  but  it  is  not  likely  to  be  thecol&  of  Hum- 
same,  as  Humboldt's  wax  is  collected  from  a  stately  palm  boldt« 
tree*  which  grows  on  the  high  mountains,  from  900  to 
1450  toiscs  above  the  level  of  the  sea.  and  on  the  edge  of 
the  regions  of  perpetual  snow.  On  the  other  hand,  the 
Brazilian  plant  is  described  as  a  slow  growing  tree,  but 
not  as  a  large  one,  and  there  are  no  hign  mountains  delineated 
in  the  most  accurate  and  recent  maps  of  the  capitern-as 
where  it  is  found.  But  a  more  decisive  argument  against 
their  identity  is  the  analysis  of  Vauquelin,  published  by 
Humboldt,  which  shows,  that  the  produce  of  the  ceroxylon 
consists  of  two  thirds  resin  and  only  one  third  wax;  but  the 
Brazilian  article  is  entirely  wax,  and  affords  not  the  smallest 
traceof  resin.  The  Brazilian  plant,  however,  was  not  entirely 
unknown  to  Humboldt,  for  it  appears  from  his  book,  that  Mr. 
Correa  had  informed  him,  that  a  palm,  called  camauba 
by  the  natives  of  Brazil,  produced  wax  from  its  leaves. 

Sect*  11*  1.  The  wax,  in  its  rough  state,  is  in  the  form  of  a  Ths 
coarse  pa\e  gray  powder,  soft  to  the  touch,  and  mixed  with 
various  impurities,  consisting  chiefly  of  fibres  of  the  bark  of 
the^tree,  which,  when  separated  by  a  sieve,  amount  to 
about  40  per  cent. 

It  has  an  agreeable  odour,  somewhat  resembling  new  hay, 
but  scarcely  any  taste. 

At  206*  Fahrenheit  it  enters  into  perfect  fusion,  and  in 
this  state  it  may  be  farther  purified,  by  passing  it  through 
fine  linen.  By  this  process,  it  acquires  a  dirty  green  colour, 
and  its  peculiar  smell  becomes  more  evident.  When  cold, 
it  is  moderately  hard  and  brittle.  Its  specific  gravity  is 
♦•980. 

2.  Water  exerts  no  action  on  the  wax,  unless  boiled  with  Insoluble  m 
it  for  some  hours ;  it  then  acquires  a  slight  brown  tinge,  and  va  cr* 
the  peculiar  odour  of  the  wax. 

3.  Alcohol  does  not  dissolve  any  portion  ofuhe  wax,  un-  and  in  alcsbol 
less  heat  be  applied.  uolci>  bcatcd- 

Two  fluid  ounces  of  boiling  alcohol,  spec.  grav.  0*826f 
dissolve  about  ten  grains  of  the  wax,  of  which  eight  grains 
•re  deposited  as  the  solution  cools,  and  the  remaining  two 


•  PUntes  equinoctulcs,  p,  3; 
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grains  maybe  afterward  precipitated  by  the  addition  of  water, 
or  may  be  obtained  unaltered  by  evaporating  the  alcohol* 
The  solution  of  the  wax  in  alcohol  has  a  slightly  green  tinge. 

4.  Sulphuric  ether,  spec.  grav.  0*7563,  dissolves  a  very 
minute  portion  of  the  wax,  at  the  temperature  of  60#* 

Two  fluid  ounces  of  boiling  sulphuric  ether  dissolve  thirty 
grains  of  the  wax,  of  which  twenty»six  grains  are  deposited 
by  cooling  the  solution,  and  the  remaining  four  grains  may 
be  obtained  by  allowing  the  ether  to  evaporate  spontaneously. 

5.  The  fixed  oils  very  readily  dissolve  the  wax  at  the  tem- 
perature of  boiling  water,  and  form  with  it  compounds  of  an 
intermediate  consistence,  very  analogous  to  those  which  are 

'  obtained  with  common  bees  wax. 

The  com-         In  examining  some  combinations  which  I  had  made  of  the 

to  "hV^d*  veSetab,e  wax  with  olive  oi,»  1 WM  •«rpr>»«d  to  fad  them  per- 
slichUy  ia  fectly  soluble  in  ether,  and  sparingly  solubleio  boiling  alcohol, 
alcohol.  As  it  is  commonly  stated,  that  the  fixed  oils  are  insoluble 

in  ether  and  in  alcohol,  I  was  led  to  attribute  the  solution  of 
the  oil9  in  these  instances,  to  it*  being  combined  with  the 
wax  ;  but  subsequent  experiments,  of  which  I  shall  state  the 
general  results,  have  shown  me,  that  these  opinions  are 
erroneous. 

Four  fluid  ounces  of  sulphuric  ether,  spec.  grav.  0*75<fo, 
dissolve  a  fluid  ounce  and  a  quarter  of  the  expressed  oil  of 
almonds;  of  olive  oil,  the  same  quantity  of  the  ether  die* 
solves  a  fluid  ounce  and  a  half;  of  linseed  oil,  two  fluid 
ounces  and  a  half ;  and  castor  oil  is  soluble  in  any  propor- 
tion in  sulphuric  ether  of  the  above  specific  gravity. 

The  expressed  oils  of  almonds  and  of  olives  are  very  spa- 
ringly soluble  in  alcohol,  spec.  grav.  0*820. 

Lioseed  oil  is  more  soluble  than  the  two  former.  Four 
fluid  ounces  of  alcohol,  spec.  grav.  0*820,  dissolve  nearly 
one  fluid  drachm. 

Castor  oil  is  perfectly  soluble  in  every  proportion  in  alco- 
hol, spec  grav.  0*820.  In  alcohol  of  n  higher  specific  gra- 
vity, as  0*840,  it  is  very  sparingly  soluble*. 

•  The  solubility  of  castor  oil  in  alcohol  was  mentioned  to  me  some 
months  ago  by  Dr.  Wollaston,  who  also  informed  me,  that  it  had  on  this 
account  been  employed  to  adulterate  certain  e>?entl  J  oils  of  higTi  value, 
e specially  the  oil  of  clovft. 

At 


Fixed  oils 
soluble  In 
ether, 


and  sparingly 
hi  alcohol. 


Ca  tor  oil 
completely 
soluble  in 


Adulteration 
•f  essential 

oil* 
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As  some  of  the  difficultly  soluble  resins  ar%  more  easily  fcffect  of  cam- 
<JUt>olved  id  alcohol,  to  which  u  small  proportion  of  camphor  Phor* 
ha*  been  added,  i  endeavoured  to  ascertain,  whether  the 
fixed  oils  were  rendered  more  soluble  by  the  same  means, 
but  found,  that  this  was  not  the  case,  excepting  with  regard 
to  castor  oil,  which,  although  very  sparingly  dissolved  by 
alcohol  of  a  spec.  grav.  above  0*840%  becomes  abundantly 
soloble,  by  the  addition  of  one  part  of  camphor,  to  eight 
parts  of  the  alcohol. 

Boiling  alcohol,  spec.  grav.  0*840,  takes  up  a  considerable  Heat  increase* 
portion  of  castor  oil  and  of  linseed  oil;  it  also  dissolves  a  Jjj^er'of alco- 
small  quantity  of  the  oils  of  almonds  and  of  olives ;  but  they  hoi. 
are  copiously  deposited  during  the  cooling  of  the  alcohol, 
and  only  a  small  portion  retained  in  permanent  solution. 

When  water  is  added  to  any  of  these  solutions  of  the  fixed  Wafer  precipi- 

oils  in  ether,  and  in  alcohol,  a  mil  ky  mixture  is  formed,  and  u;«  •»■«"■<»■ 

of  ihe  oils. 

the  oil  gradually  separates  upon  the  surface,  without  having 

undergone  any  apparent  alteration. 

.  6.  One  hundred  grains  of  the  wax  were  boiled  for  half  Action  of  pot- 

•  i    '        *  •  i_  ash  on  ihc 

an  hour  in  a  solution  of  caustic  potash,  spec.  grav.  1*090.  waX; 

The  solution  acquired  a  pale  rose  colour,  but  appeared  to 

exert  no  farther  action  on  the  wax,  which,  after  having  been 

washed  with  warm  water,  retained  its  fusibility  and  other 

properties.    No  combination  therefore,  similar  to  a  soap, 

wa*  produced;  nor  was  any  precipitate  occasioned  by  the 

addition  of  acids  to  the  rose  coloured  alkaline  solution. 

7-  The  effects  produced  by  boiling  the  wax  in  solutions  of  of  soda  and 
pure  soda,  and  of  the  subcarbonates  of  soda  and  of  potash,  mild  lUk*,i,: 
were  analogous  to  those  of  the  caustic  potash. 

9.  Solutions  of  pure  and  of  carbonated  ammonia  exert  of  ammonia: 
scarcely  any  action  on  the  wax. 

When  the  wax  is  boiled  in  nitric  acid,  spec.  grav.  1*45.  0f  n;(T;c  z^ 
there  is  some  escape  of  nitrous  gas,  and  the  colour  of  the 
wax  is  gradually  changed  to  a  deep  yellow. 

When  tbewax  is  removed  from  the  acid,  and  washed  with 
hot  water,  it  is  found  to  have  become  more  brittle  and  hard, 
but  it  still  retains  much  of  its  peculiar  odour. 

In  this  state  it  remains  insoluble  in  the  alkalis,  but  they 
now  change  its  colour  to  a  very  bright  brown,  which  isUe- 
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stroyed  by  washing  with  dilute  muriatic  acid,  and  its  original 
yellow  colour  restored. 

Neither  the  fusibility,  nor  the  inflammability  of  the  wax, 
is  impaired  by  this  proofs*. 

Nitric  acid,  diluted  with  ei^ht  parts  of  water,  produces 
the  same  change  in  the  colour  of  the  wax  as  the  concentrated 
acid. 

Attempts  to  Having  been  unsuccessful  in  my  attempts  to  blench  the 
bleach  the  .  , 

Ma3t  wax  in  its  original  state,  1  made  some  experiments  to  ascer- 

tain whether  its  colour  could  be  more  easily  destroyed,  after 
it  had  been  octed  upon  by  nitric  acid;  and  found,  that,  by 
exposing  it  spread  upon  glass  to  the  action  of  light,  it  be- 
came in  the  course  of  three  weeks  of  a  pale  straw  colour, 
and  on  the  surface  nearly  white.  The  same  change  was 
produced,  by  steeping  the  wax,  in  thin  plates,  iu  an  aqueous 
solution  of  oximuriatic  gas,  but  1  have  not  hitherto  sue- 
ceeded  in  rendering  it  perfectly  white. 

Action  of  mu-     10.  Muriatic  acid  has  little  action  on  the  wax  :  when 

rimtic  acid :      boiled  upon  it  for  some  hours,  it  destroys  much  of  its  colour. 

of  sulphuric :  \\,  Sulphuric  acid  changes  the  colour  of  the  wax  to  a  pale 
brown,  and  wheu  water  is  added,  tt  becomes  of  a  deep  rose 
colour;  the  inflammability  aud  the  fusibility  of  the  wax  are 
slightly  impaired  by  this  process* 

When  heat  is  applied,  the  wax  is  decomposed  with  the 
usual  phenomena,  sulphurous  acid  is  developed,  and  char- 
coal deposited. 

of  acetic:  12»  Acetic  acid  has  very  little  action  on  the  wax,  when 

cold. 

When  the  wax  is  boiled  in  this  acid,  a  minuto  portion  is 
dissolved,  and  again  deposited  ax  the  solution  cools.  By  long 
continued  boiling  in  acetic  acid?  the  wax  is  reu tiered  nearly 
white:  but  when  it  is  afterward  washed  with  water,  and 
fused,  it  resumes  its  former  colour, 
and  of  oxirau.  13*  When  the  wax  is  fused  in  oximuriatic  gas,  it  is  rapidly 
riatic  g«*.       decomposed,  and,  parting  with  hidrogen  and  oxigen,  muri* 

attc  acid  and  water  are  formed,  and  charcoal  is  deposited. 
Products  of        14.  The  results  of  the  destructive  distillation  of  the  vege* 
disuiiatioo.     table  wax  are  very  analogous  to  those  of  bees  wax. 

An  acid  liquor,  mixed  with  a  volatile  oil,  are  the  first  pro- 
ducts ;  these  are  succeeded  by  a  large  proportion  of  a  buty- 

raceous 
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oil;  and  a  very  small  quantity  of  charcoal,  affording 
traces  of  lime,  remains  in  the  retort.  During  the  process,  a 
little  carburetted  hidrogeu  gas  is  given  off. 

I  have  not  considered  it  necessary  to  dwell  upon  the 
relative  proportions  of  these  different  products,  as  they  will 
necessarily  vary  accordiug  to  the  rapidity,  with  which  the 
distillation  is  conducted. 

Sect.  HI.    From  the  preceding  detail  of  experiments,  This  wax  dif • 
it  appears,  that,  although  the  South  American  vegetable  wax  ^J0™ 
possesses  the  characteristic  properties  of  bees  wax,  it  differs 
from  that  substance  in  many  of  its  chemical  habitudes ;  it 
also  differs  from  the  other  varieties  of  wax,  namely,  the  wax 
of  themyrica  cerifera*,  oflacf*  and  of  white  lac  J. 

The  attempts,  which  I  have  made  to  bleach  the  wax,  have  Blsachinj. 
been  conducted  on  a  small  scale;  but  from  the  experiments 
related,  it  appears,  that,  after  the  colour  has  been  changed 
by  the  action  of  very  dilute  nitric  acid,  it  may  be  rendered 
nearly  white  by  the  usual  means.  1  have  not  had  sufficient 
time  to  acertaio,  whether  the  wax  can  be  more  effectually 
bleached  by  long  continued  exposure,  nor  have  I  had  an  op* 
port  unity  of  submitting  it  to  the  processes  employed  by  the 
bleachers  of  bees  wax. 

Perhaps  the  most  important  part  of  the  present  inquiry  is 
that,  which  relates  to  the  combustion  of  the  vegetable  wax, 
in  the  form  of  candles. 

The  trials  which  have  been  made,  to  ascertain  its  fitness  \u  use  in  can. 
for  this  purpose,  are  extremely  satisfactory  ;  and,  when  the  <*le,# 
wick  is  properly  proportioned  to  the  size  of  the  candle,  the 
combustion  is  as  perfect  and  uniform,  as  that  of  common  bees 
wax. 

The  addition  of  from  one  eighth  to  one  tenth  part  of  tal- 
low is  sufficient,  to  obviate  the  brittleness  of  the  wax  in  its 

•  Vide  Dr.  Bostoclrt  Experiments  on  the  Wax  of  the  Mfrica  cerifcrt, 
io  Nicholson's  Journal  for  March,  1803;  vol.  IV,  p.  130. 

%  Vide  Analytical  Experiments  and  Observations  on  Lac,  by  Chart  et 
Hatchc.%  E*j.  F.  R.  S  ,  in  the  Phjlo»phlcal  Trans  etions  for  1804  j  or 
Journal,  vol  X,  p.  45,  93. 

X  Vide  Observations  and  Experiments  on  a  Waxlike  Substance 
from  Madras,  bjr  George  Pearson,  M.  P.  F.  R.  S.,  in  the  Philosophical 

C  9  part 
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pure  state,  without  giving  it  any  unpleasant  smelt,  or  mate- 
rially impairing  the  brilliancy  of  its  flame.  A  mixture  of 
three  parts  of  the  vegetable  wax,  with  one  part  of  bees  wax, 
also  makes  very  excellent  candles. 


VI. 

Observations  on  the  Alkaline  Oxalates  and  Superoxalates,  and 
particularly  on  the  Proportions  of  their  Elements :  by  Mr. 
J.  E.  Berard*. 

Dr.  Thomson 

Dr. 

Thomson  has  just  published  in  the  Philosophical 
rn.r^eC*Cid  Tw,l9art>0«wt  a  very  interesting  paper  on  oxalic  acid. 


oxalates.  One  part  of  it  is  dedicated  to  the  determination  of  the  pro- 
portions of  the  oxalates,  and  for  this  he  has  taken  the  fol- 
lowing method. 

After  having  carefully  ascertained  the  proportions  in  oxa- 
late  of  lime,  by  combining  a  known  quantity  of  lime  with 
oxnlic  acid,  he  could  find  the  quantity  of  real  acid  contain- 
ed in  a  given  weight  of  a  solution  of  oxalic  acid. 

Fie  then  took  100  grains  of  a  solution  of  oxalic  acid,  con- 
taining -7  grains  of  real  acid;  and,  neutralizing  it  succes- 
sively by  the  different  alkalis,  he  ascertained  the  quantity 
of  oxalate  produced, 
fie  did  not  But  it  is  well  known,  that  this  acid  has  the  property  of 
examine  the  forming  *ith  some  bases  salts  with  excess  of  acid  :  and,  as 
the  method  of  Dr.  Thomsou  could  not  make  known  their 
proportions,  he  did  not  examine  these.    In  the  next  place, 

and  some  of  £  observed  in  his  table  some  proportions,  which  could  not 
his  proportions  .A,    .  .  .       -  ,  ,.   r  .  .  . 

doubted.        agree  with  the  capacities  ©I  the  alkalis  lor  saturation  hitherto 

observed. 

The  Mibjt  ct  These  considerations  induced  me,  to  rVpeat  the  analyses 
tiVrcfurc  0f  tne  oxalates,  and  to  examine  particularly  the  superoxa- 
lates.  I  also  took  a  method  different  from  Dr.  Thomson's, 
when  it  was  necessary  and  practicable:  because,  if  I  ob- 
tained the  same  results  in  another  mode,  this  would  increase 
our  confidence  in  them. 

•»Ann.  deChim.  vol.  LXXI1I,  p.  26*.   Read  to  the  Institute,  Jan. 

the  29ih,18tu. 

f  Phil.  Ton*.  I808^pfcca:  or  Jo  urn  vol.  XXI,  p.  l4f  86. 

Oxalate 


r 
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Oxalate  of  Lime. 

The  proportions  of  oyalate  oflinie  being  to  serve  as  a  basis  Oxalate  of 
for  all  my  analyses,  1  neglected  nothing,  to  ascertain  them  Jj'^mined 
with  precision. 

As  we  can  employ  only  a  gentle  beat  to  dry  this  salt,  we 
can  never  be  sure  of  having  it  entirely  Tree  from  water. 
This  is  a  slight  source  of  uncertainty,  which  the  means  of 
chemistry  have  not  yet  enabled  us  to  remove. 

Having  obtained  this  salt  very  pure,  by  precipitating  mu- 
riate of  lime  with  oxalate  of  uuunoiiia,  1  dried  it  at  the  heat 
of  boiling  water,  till  I  could  no  longer  discover  any  dimi- 
nution of  its  weight.  This  oxalate  of  lime  1  considered  as 
dry.  Ten  gram,  of  this,  exposed  to  a  violent  heat,  left  3*8 
of  lime,  that  caused  no  effervescence  with  acids.  This  was 
the  mean  of  four  experiments.  Accordingly  I  fixed  the 
proportions  of  oxalate  of  lime  at 

02  oxalic  acid,  ,f9  componeot 

38  lime.  parti. 

100. 

The  proportions  found,  by  Dr.  Thompson*  are  very  near 
these. 

Oxalate  of  lime  is  almost  wholly  insoluble  in  an  excess  of  Mo  lupero^a* 
its  acid ;  whence  we  may  infer,  that  there  is  no  superoxulate  late  *"  ume* 
of  lime. 

The  following  experiment  seems  to  prove,  that  the  oxalate 
of  lime,  as  analysed  by  me,  may  be  considered  as  very  * 
nearly  free  from  water,  without  being  liable  to  any  great 


In  a  glass  retort  I  distilled  some  crystals  of  very  pure  Oxalic  acid 
oxalic  acid.  All  the  phenomena  already  described  by  sublimed- 
liergmaof  presented  themselves.  The  crystals  liquefied, 
and  some  oxalic  acid  was  carried  over  into  the  receiver  by 
the  water  of  crystallization  ;  but  the  matter  in  the  retort 
soon  became  solid.  A  small  quantity  of  oxicarburetted 
hidrogen  gas  was  then  evolved  ;  and  abundance  of  white 
vapours  arose,  tolerably  dense,  and  very  acrid.    At  the  same  * 

•  62  5  acid,  37  5  base, 
t  OputcuU. 

time 
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Oxalate  of 
lime  cotp  - 
youitdvd  of 
this. 


time  the  top  of  the  retort  became  lined  with  fine  acicular 
crystal*  of  oxalic  acid. 

In  this  state  the  acid  is  very  light,  very  white,  and  a  little 
attractive  of  the  moisture  of  the  atmosphere.  If  put  into 
water,  it  becomes  pasty  before  it  dissolves. 

From  my  experiments  it  appears,  that  this  sublimed  acid 
is  as  dry  as  that  which  exist*  m  the  oxalate  of  lime.  I 
weighed  3*42  gram.,  dissolved  them  in  water,  neutralized 
them  with  ammonia,  precipitated  with  muriate  of  lime,  and 
carefully  washed  the  precipitate.  To  collect  and  weigh  it, 
1  threw  it  on  a  filter,  which  was  placed  on  another  filter  of 
the  same  weight.  I  then  dried  them  gently*  till  1  could 
easily  separate  the  precipitate,  which  I  afterward  exposed 
to  the  heat  of  a  water  bath.  It  weighed  5*374  iC". :  but  the 
weight  of  the  inner  filter  exceeded  that  of  the  outer  by 
0*08ri  of  a  gr. ;  fo  that  1  had  5*46  gr.  of"  oxalate  of  lime, 
which,  according  to  the  anal;,  sis  1  have  given  above,  con- 
tained 3*365  gr.  of  acid,  being  nearly  equal  to  the  quantity 
of  sublimed  acid  I  employe©1*. 

A  second  experiment  confirmed  these  results. 
Its  imolubiliiy  Before  I  undertook  the  subsequent  experiments,  I  satis- 
examined.  fied  myself,  that  the  oxalate  of  lime  was  sufficiently  inso- 
luble, to  indicate  with  precision  the  quantity  of  acid  con- 
tained in  a  compound.  5  gr.  [77  grs]  of  lime*  water  neutra- 
lized bv  muriatic  acid  were  diluted  with  400  gr.  of  distilled 
water ;  and  in  one  twentieth  of  this  oxnlat<-  of  ammonia 
produced  a  precipitate,  that  could  be  perceived  without 
hesitation.  This  was  more  than  sufficient  tor  analyses  of 
such  a  nature. 

but  the  least  excess  of  acid  dissolves  a  large  quantity  of 
this  salt;  hence  I  have  always  taken  care  to  employ  iffvith 
neutral  compounds. 

Crystallized  oxalid  add. 

To  repeat  the  experiments  of  Dr.  Thomson,  crystallized 
oxalic  acid  always  appeared  to  me  more  commodious  than  a 
solution  of  this  acid  :  and  in  order  to  ascertain  the  quantity 
of  real  acid  contained  in  what  I  was  to  employ,  I  neutralized 

•  According  to  the  proportions  assigned  by  Dr.  Thompson,  it  con- 
ned 3  412,  which  comes  my  near  indeed  to  the  quantity  used.  C. 


Quantity  of 
real  acid  in 
ervsral«  of 
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10  ST.  with  immoma,  and  precipitated  by  muriate  of  lime. 
Trm  f  obtained  1T73  gr.  of  oxalate  of  lime ;  so  that  the 
acid  analysed  contained 

727  of  real  acid, 
27*3  water. 


100. 

As  this  was  to  be  employed  in  all  my  experiments,  in 
order  to  have  it  in  a  uniform  state  it  was  powdered,  and  kept 
in  a  well  stopped  phial. 

Oxalate  of  potash. 

This  salt  is  so  soluble  in  water,  that  it  is  very  difficult  to  Oxalate  of 
crystallize  it.  l»oUsh- 

10  gr.  were  urged  in  the  fire  in  a  crucible,  and  6  gr.  of  Decomposed 
fused  carbonate  of  potash,  insoluble  in  alcohol,  were  ob-  by  hre* an 
tained.  Now  I  hare  observed,  that  all  the  carbonates  pos- 
sessing these  two  properties  are  uniform  in  their  proportions*: 
and  I  have  settled  the  proportion  of  potash  to  carbonic  acid 
in  this  salt  to  be  as  100  to  42*42  :  the  subcarbonate  result- 
ing from  this  experiment  therefore  contaiued  4*212  gr. .  of 
potash. 

10  gr-  of  the  same  oxalate,  precipitated  by  muriate  of  by  mariato  of 
lime,  yielded  6*543  of  oxalate  of  lime.  limc* 
The  elements  of  the  salt  I  analysed,  therefore,  were 

42*12  potash,  Its  com 

40*57  oxalic  acid,  P***' 
17*31  water. 


100. 

la  another  experiment,  10  gr.  of  the  oxalic  acid,  analysed  Another 
abovet  were  accurately  neutralised  with  caustic  potash;  the  cxPennicnt* 
oxalate  was  evaporated  to  dryness,  and  exposed  to  a  strong 
heat  in  a  platina  crucible ;  and  10*96  gr.  of  fused  su  bear  bo- 
Bate  of  potash  were  the  result. 

Taking  a  mean  between  these  two  results,  I  fix  the  pro- 
portions of  dry  oxalate  of  potash  at 

60*68  potash,  Proportions 
49*32  oxalic  acid.  of  the  dry 


100. 

•  Ann.  do  Chim.  toU  LXXI,  p.  50. 


Hence 
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Hence  it  follows,  that  100  of  potash  combine 
of  oxalic  acid. 

Superoxalate  nj 


ith  97-3 


Superoxalate 
of  potash  y  or 
Mil  oi  sorrel. 


Its  compo- 


This  salt  I  obtained  from  a  solution  of  the  neutral  salt,  to 
H*>ich  I  had  added  an  excess  of  ncid.  This  superoxalate  is 
known  in  the  shops  by  th*»  name  of  salt  of  sorcel.  It  is  less 
soluble  than  the  neutral  oxalate. 

10  gr.  urged  in  the  fire  yielded  AD  I  of  fused  carbonate 
of  potash =3*46  of  potash. 

10  gr.  of  the  same  salt,  neutralized  by  ammonia,  and 
precipitated  by  muriate  of  lime,  yielded  10*6  of  oxalate  of 
limenG'Sfi  of  oxalic  acid. 

This  gives  for  the  composition  of  superoxalate  of  potash 

* 

(>5'6  oxalic  acid, 
34*2  potash. 

1007 

Consequently  100  of  potash  combined  with  192*4  of  oxm? 
lie  acid. 

Dr.  H'othtton't  quadroxafate  of  potash. 

This  may  be  obtained  in  several  ways;  either  by  adding 
<V^l?o"alate  ac't*  to  the  superoxalate;  or  by  causing  the  muriatic,  sul- 
of  pousb.  phuric,  or  nitric  acid  to  act  on  the  superoxalate  ;  or  by  boil- 
ing crystals  of  oxalic  acid  in  a  solution  of  muriate  of  potash. 
What  determines  the  separation  of  the  quadroxalate  is  its 
being  less  soluble  than  either  of  the  two  compounds  just 
examined. 

After  having  purified  the  salt,  obtained  by  one  of  these 
means,  by  a  second  crystallization,  I  dried  it  on  a  water- 
bath,  and  subjected  it  to  the  same  analysis. 

10  gr.  urged  in  the  fire  yielded  27  of  subcarbonute  of 
pota»h=  1*895  of  potash. 

10  gr.,  brought  to  th»?  neutral  state  by  ammonia,  and  pre- 
cipitated by  muriate  of  lime,  yielded  1 1*64  gr.  of  oxalate -of 
limezr7*-05  gr.  of  oxalic  acid. 

100  gr.  of  quadroxalate  of  potash,  therefore,  are  com  posed 

of  18*95  of  potash, 

72*05  of  oxalic  acid, 
9       of  water. 


Method  of 


loo. 


Henc* 
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it  follows,  that  100  part*  of  potash' arc  combined 
■with  SSI  of  oxalic  acid  in  this  salt.  And  from  the  preceding 
analyses,  compared  with  this,  that  100  parts  of  potash  are 
combined  with 

97%6  of  acid,  in  the  neutral  oxalate,  Proportions  of 

I9t   in  ihe  >upero„la.e.  aud  .  £££ 

331     — — -  in  the  quadroxalate. 

The*e  quantities  are  to  each  other  nearly  in  the  ratio  of 
the  numbers  1,  2,  4. 

For  the  knowledge  of  this  curious  fact  we  are  indebted  to 
Dr.  WoUastou*.  1  have  repeated  his  experiments,  and 
confirmed  the!r  results* 

I  endeavoured  by  other  means,  to  combine  pot;ish  with  a  Potash  will  rot 
larger  quantity  of  acid,  but  found  I  could  not.  Having  eva-  ^^c^Hh 
porated  a  solution  of  qusdroxalate  of  potash*  to  which  1  had 
added  a  very  large  quautity  of  oxalic  acid,  the  first  crystal- 
lization separated  the  quadroxalate ;  and  1  could  obtain 
nothing  afterward  but  crystals  of  oxalic  acid  free  from 
potasht* 

Oxalate  of  soda. 

This  is rery  sparingly  soluble  in  water;  in  which  respect  Oxalate  of 
it  differs  much  from  the  oxalate  of  potash,  which  on  the 
contrary  dissolves  very  easily  in  this  fluid. 

10  gT.  of  crystallized  oxalic  acid  were  dissolved  in  water, 

and  neutralized  by  soda.    The  oxalate  was  evaporated  to 

dryness,  and  heated  strongly  in  a  platina  crucible.  The 

result  was  8*1  gr.  of  subcar Donate,  containing  5*064of  soda. 

(leuce  100  ports  of  oxalate  of  soda  consist  of 

58*92  oxalic  acid,  ** 
41-08  soda. 


100. 

And  100  of  soda  combine  with  143*5  of  oxalic  acid. 

•  Bfetsothcqae  Briianniqac    [Philos.  Trans,  for  1807,  p.  £5:  or 
Journal,  vol.  XXI,  p.  164  ] 

•f  When  1  began  my  experiments,  1  had  procured  tome  salt  of  sorrel  Salt  of  sorrel 
from  *  very  te>pecfc*ble  druggist  j  and  1  attempted  to  combine  it  with  a  sometimes  a 
larger  quantity  of  acid"  by  the  methods  indicated  by  Dr.  Wolia«tr»n,  but  fiaadroxalate. 
without  success    Hence  1  was  about  to  conclude,  that  the  quadroxalate 
did  not  exict ;  when  1  discovered,  that  the  salt  on  which  1  was  operating 
«as  a  real  quadroxalate.  This  proves,  that  the  salt  of  sorrel  of  the  shops  is 
toaveiuuct  a  quadcoxaiate,  and  coasequeotly  combined  with  too  m  uch  acid. 

Superoxalate 
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Superoxalate  of  soda. 

Superoxalate      The  superoxalate  of  soda  is  less  soluble  than  the  neutral 
of  soda.         oxalate.    It  may  be  obtained  by  direct  combination  of  the 
oxalic  acid  with  soda,  or  by  the  action  of  oxalic  acid  an  mu- 
riate of  soda. 

10  gr.  of  this  salt,  urged  in  the  fire,  yielded  4*09  gr.  of 
subcarbonate  of  soda  =  2 "557  gr.  of  soda. 

10  gr.  of  the  same  salt,  precipitated  by  muriate  of  lime, 
yielded  11-741  of  oxalate  of  lime  =  7*28  gr.  of  oxalic  acid. 
The  proportions  of  this  salt  therefore  are 


lu  component  25*57  soda, 

72*80  oxalic  acid, 
1*63  water. 


100. 


And  100  parts  of  soda  are  combined  in  it  with  284*7  of 
acid. 

!♦«  acid  double  It  appears  by  the  proportions  I  hare  given,  that  in  the 
aiiie!*  ox"  acid  oxalate  of  soda  the  base  is  combined  with  twice  as 
much  acid  as  in  the  neutral  oxalate,  analogous  to  what  occurs 
with  potash.  In  confirmation  of  this,  I  urged  in  the  fire  10 
gr.  of  superoxalate  of  soda;  and  the  alkali,  resulting  from 
its  decomposition,  was  sufficient  exactly  to  neutralise  10  gr. 
of  the  same  superoxalate. 
Noqoadroxa-  1  tried  in  several  ways  to  combine  soda  with  a  larger 
quantity  of  acid,  but  I  could  not  succeed ;  so  that  I  believe 
no  quadroxalate  of  soda  exists. 

Oxalate  of  ammonia. 

Oxalate  of  am-  Mr-  Berthollet  has  ascertained  by  very  accurate  experi- 
mriia.  merits,  that  a  solution  of  ammonia  of  the  specific  gravity  of 

0*9656  contains  8*76l  of  real  ammonia  in  100*  Adopting 
this  datum,  the  roost  convenient  method  of  determining  the 
proportions  of  the  compound  of  ammonia  with  oxalic  acid 
appeared  to  me  to  be,  to  find  the  quantity  of  this  ammonia 
necessary  to  neutralize  a  given  weight  01  oxalic  acid.  0 

5  gr.  of  crystallized  oxalic  acid  required  for  their  neu- 
tralization  9*5  of  ammonia  of  the  spec.  grav.  abovemeutiou- 

ed, 
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ed,  or  0-83  of  real  ammonia.    We  have  therefore  for  the 
proportions  of  dry  oxalate  of  ammonia 

97*66  ammonia,  Its  component 

62*34  oxalic  acid*.  p*ru. 

Consequently  100  of  ammonia  combine  with  26 1*4  oxalic 
acid. 

1  ascertained  the  quantity  of  water  contained  in  crystal-  Water  in  the 
lized  oxalate  of  ammonia  by  precipitating  it  with  muriate  of  cry  * 
lime,  ami  found  it  was  13  in  100. 

I  likewise  employed  neutralization  by  ammonia  to  find 
the  excess  of  acid  in  the  superoxalates:  and  I  found  the  re- 
aults  aoulogous  to  those  I  have  already  given. 

Thus,  after  having  found  by  calcination,  that  10  gr.  of 
superoxalate  of  potash  contained  3*46  of  potash;  1  found, 
that  it  required  1*254  of  real  ammonia,  to  bring  them  to  the 
neutral  state.  The  quantity  of  acid  of  the  superoxalate  of 
potash  therefore  is  3*32  gr.  neutralized  by  the  potash  in  it, 
added  to  3**28  neutralized  by  the  ammouia.  This  result, 
extremely  near  what  I  have  given,  proves,  that  the  excess  of 
acid  of  the  soperoxalate  is  equal  to  that  which  is  neutralized 
a^j       ^^otfidl^A1  in  the  8t\  1 1% 

Super  oxalate  of  ammonia. 

The  superoxalate  of  ammonia  too  is  less  soluble  than  the  Superoxalate 
neutral  oxalate.  °f  ammonia. 

10  gr.  of  this  salt  yielded  11*84  of  oxalate  of  lime  z: 
7*34  of  oxalic  acid  ;  a  quantity  capable  of  neutralizing  2*81 
of  ammonia.  If  then  the  alkali  in  the  superoxalate  of  am- 
monia were  combined  with  twice  as  much  acid  as  in  the  neu- 
tral oxalate,  the  quantity  of  ammonia,  necessary  to  bring 
the  salt  in  question  to  the  neutral  state,  must.be  1*4.  Now 
I  found  it  by  experiment  to  be  1*35. 


•  I  have  givea  the  figures  here  as  they  stand  in  the  original ;  but,  as 
there  was  evidently  tome  mistake,  the  amount  being  only  90,  1  endea- 
voured to  find  where  the  errour  lay.  From  what  follows,  combined  with 
the  proportion  of  real  acid  before  assigned  to  the  cryttallized  acid  by  the 
author,  it  appear*,  that  the  5  in  the  beginning  of  the  paragraph  shou'd 
have  been  s  3;  and  the  proportions,  27-66  ammonia  to  72 "34  oxalic 
acid  j  or  t00*ammonia  to  $61*53  acid.  C. 

w. 
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may  therefore  consider  this  position  as  true  ;  and  is» 
this  case  the  superoxalate  of  ammonia  would  be  composed 
of 

frs  component  73*4  oxalic  arid, 

14  ammonia, 
12*6  water. 


100. 


Whence  it  follows,  that  100  of  ammonia  are  combined 
with  523  of  oxalic  acid  in  this  salt. 

I  could  never  succeed  in  the  attempt  to  form  quadrox- 
alate  of  ammonia. 

Oxalate  of  strontian. 

Oxalate  of         This  salt  U  nearly  insoluble  in  water. 

suojuiaa.  10  gr.  of  crystallized  oxalic  acid  were  dissolved  in  water, 

and  neutralized  by  strontian.  The  oxalate  of  strontian,  be- 
ing evaporated  to  dryness,  and  exposed  to  a  strong  heat  in  a 
platina  crucible,  left  1 1  *9  gr.  of  carbonate  of  strontian*  ;• 
which,  having  been  decomposed  by  nitric  acid,  yielded  8*687 
of  strontian. 

From  this  analysis  we  have  for  the  composition  of  oxalate 
of  strontian 

»-   „,  45*54  oxalic  acid, 

par's.  54*46  strontian. 


100. 


Whence  it  follows,  that  100  of  strontian  unite  with  83*6* 
of  aci^J. 

TV  Thomson  Thomson  has  certainly  been  deceived  in  his  calcula* 

AccrWeO in  his  tion  respecting  the  oxalate  of  strontian.  It  would  follow, 
indeed,  from  the  numbers  he  gives,  that  barytes  has  a 
greater  capacity  for  saturation  than  strontian,  which  is  con- 


propomons. 


- 


•  As  1  have  Wn  under  the  necesskv  of  repeating  this  experiment 
parts  of  ear-      *w*l  tunes,  1  took  great  care  to  ascertain  the  proportions 
bonate  of        of  strontian.    The  mean  of  all  my  experiments  gave 


suout.ao. 


Strontian   73'$ 

Carbonic  acid   26-4 

100. 


tradictory 
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tradictory  to  all  the  analyses  of  salts  with  base  of 
and  barytes  hitherto  known. 

On  the  other  hand,  after  having  nsceVtained,  by  an  experi-  Suptiosed  he 
raent  similar  to  that  I  have  just  mentioned,  the  proportions  l^^ale*©!0 
of  oxalate  of  strontian,  he  repeated  it  a  second  time  by  first  strontian : 
neutralizing  a  given  weight  of  oxalic  acid  with  ammonia, 
and  afterward  precipitating  by  muriate  of  strontian:  but  in 
this  way  he  found,  that  the  strontian  combined  with  twice  as 
much  acid  as  he  found  at  first ;  whence  he  inferred,  that  the 
salt  obtained  in  this  process  was  a  superoxalate  of  strontian, 
in  which  the  strontian  wascombiued  with  twice  as  much  acid 
as  iu  the  neutral  oxalate. 

The  little  solubility  of  the  oxalate  of  strontian  perhaps  butthfcdoes 
*  .  4  not  exist* 

milled  Dr.  Thomson :  but  it  seems  to  me  demonstrated, 

that,  in  precipitating  neutral  muriate  of  strontian  by  the 
neutral  oxalate  of  ammonia,  a  salt  with  excess  of  acid  can- 
not be  formed,  for  the  residuum  remains  neutral.  In  the 
next  place,  1  do  not  thiuk,  that  an  acid  oxalate  of  strontian 
exists;  for  I  have  not  been  able  to  form  it,  iu  employing  the 
same  means  as  for  the  other  oxalates ;  and,  besides,  the  neu- 
tral oxalate  of  strontian  is  very  little  soluble  in  an  excess  of 
iU  acid.  Lastly,  since  the  proportions  he  gives  for  the  neu- 
tral oxalate  are  not  accurate,  his  simple  ratio  between  the 
neutral  aud  acid  oxalate  is  done  away. 

Oxalate  of  barytes. 

This  salt  is  more  soluble  in  water  than  oxalate  of  stspn-  Oxalate  of  b«- 
tian.  r3rtCs" 

10  gr.  of  the  same  crystallized  oxalic  acid  were  neutral- 
ized by  barytes.    The  oxalate,  urged  iu  the  tire,  yielded 
-15*3  gr.  of  carbonate  of  barytes;  which,  when  decomposed 
by  sulphuric  acid,  left  n-Q34  gr.  of  barytes*. 

•  I  hate  found  by  «iy  experiments,  that  carbonate  of  baryta  is  com- 
of 

Barytes   78  Component 

Acid  ,  22  P°rM 

*   ,„  benate  of  ba- 

10O.  rytft. 

are  the  sine  proportions,  as  KJsproth  assigns  it. 

From 
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From  this  analysis  the  elements  of  oxalate  of  barytes 
must  be 

lucompo-  62'17  barytes, 

o«at  pms.  .  37^3  oxalic  acid. 


100. 

Whence  it  follows,  that  100  of  barytes  combine  witn 
60-84  of  oxalic  acid. 

,        Superoxalate  of  barytes. 

When  crystals  of  oxalic  acid  are  boiled  in  a  solution  of 
muriate  of  barytes,  and  the  liquor  is  afterward  allowed  to 
cool,  crystals  are  deposited,  w*hich  are  superoxalate  of  ba- 
rytes. The  formation  of  this  salt  was  first  noticed  by 
Darracq*. 

Pccomposabla  This  combination  has  so  little  stability,  that  boiling  the 
*1  Mjt  in  watcr  k  sufficient,  to  deprive  it  of  all  its  excess  of 

acidf. 

To  analyse  it,  1  urged  in  the  fire  10  gr. ;  and  thus  found, 
that  they  contained  4#504  of  barytes. 

I  also  boiled  10  gr.  of  the  same  salt  in  distilled  water* 
which  dissolved  out  all  its  [excess  of]  acid:  and  1*102  of 
real  ammonia  were  necessary,  to  neutralize  the  liquid.  The 
acid  contained  in  this  salt  therefore  was 

It*  component  2*74  saturated  by  the  barytes  in  the  salt, 

3*80  saturated  by  ammonia. 

5*50 

Superoxalate  of  barytes,  therefore,  is  composed  of 


oa  oxalic  acid 


45  barytes. 
100.  , 

And  100  of  barytes  combine  with  123  of  oxalic  acid. 

Thus  we  see  too,  that  barytes  is  combined  with  twice  as 
n^uiMU  "t.    much  acid  in  the  superoxalate,  as  in  the  neutral  oxalate. 

•  Ann.  dc  Chim.  vol.  XL,  p.  69. 

t  Thomson'!  System  of  Chemistry  vol  \  V, 

Oxalate 
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Oxalate  of  mapiesia. 

lis  salt  is  completely  similar  to  oxalate  of  lime  in  maqy  Oxalate  of 
respects.    1  analysed  it  in  the  tame  manner,  because  the  ma*ae*i*" 
little  solubility  of  magnesia  did  not  admit  of  neutralizing  a 
giireo  weight  of  the  acid  by  this  alkali. 

10  gr.  of  this  salt,  dried  on  a  water-bath  till  its  weight  was 
do  longer  diminished  by  the  heat,  were  exposed  to  a 
strong  heat  in  a  platina  crucible,  and  yielded  2*86  gr,  of 
magnesia,  containing  0*195  of  a  gr.  of  carbonic  acid. 

We  hare  therefore  for  the  proportions  of  oxalate  of 
raBgnesia 

27*35  magnesia,  Its  component- 

72-65  oxalic  acid.  **** 

100. 

This  gtres  265*6  of  oxalic  acid  to  100  of  magnesia. 

The  oxalate  of  magnesia  is  extremely  little  soluble  in  Sulpha* 

water,  and  in  au  execs*  of  its  acid.    Yet,  when  a  solution  of  of  magnesia 

sulpnate  ot  magnesia  is  mixed  with  oneot  oxalate  of  ammo-  <jiate!y  pee* 

nia,  no  precipitate  is  produced.    Dr.  Thomson,  in  relating  cipitated  by 
.i  -   r  *  •   i     Ai       .*  oxalate  of  *m« 

this  fact,  seems  to  oppose  it  to  the  principle,  that  the  sepa-  monia  out 
ration  of  salts  is  determined  by  the  force  of  cohesion  :  but  I  slowly 
have  observed,  that  letting  the  mixture  stand  some  time  is  *Jecon|lx,**<i- 
sufficient,  to  precipitate  the  oxalate  of  magnesia  completely, 
without  onf  being  capable  of  i  ^dissolving  it. 

Such  are  the  proportions  that  result  from  my  analyses  of  Comparison  of 
the  oxalates.  Some  of  them  differ  from  those,  which  Dr.  the 
Thomson  has  giren* ;  so  that  it  was  not  till  1  had  repeated 
them  with  all  the  care,  of  which  1  was  capable,  that  1  placed 
confidence  in  my  results.  Whut  appears  to  me  to  confirm 
them  is,  that  they  agree  much  better  with  the  capacities  of 
the  alkalis  for  saturating  acids  already  admitted. 

For  the  nake  of  a  more  ready  comparison,  1  shall  here 
give  a  tabular  view  of  my  analyses  and  those  of  Dr. 
Thomson  ;  and  I  shall  add,  in  the  last  column,  the  propor- 

•  J  believe,  the  principal  difference  between  Dr.  Thcmson's  analyses  Dr.  Thomson 
and  mine  atmc  from  that  gentleman,  certainly  a  tery  expert  chemist,  used  too  small 
having  operated  with  too  small  quantities. 

tiotis 


Digitized  by  Google. 


COMBINATIONS  OP  OXALIC  ACID. 

tiooa  calculated  from  the  capacity  of  the  alkalis  for  muriatic 
\  supposing  that  those  of  oxalate  of  lime  are  accurate. 


Tabulated  re- 
sults. 


Names  of  the  neutral 
»alts 

Ovulate  of  lime 
-  of  potash 
■  of  soda 
■  "  ■  of uinm. 
■■  -  of  stron. 
>f  baryt. 


i  Acid 


too 

100 
100 
100 
100 
100 


Base  obtained  I  B  sr  o  "Uii.ed 
in  my  expe-  1  m  Dr.  Thom- 
/imems .     1  son's 


]>  ^c  calcula- 
ted from  the 
capacity  for 
saturation. 


of  magn.l  100 


bl-2 
102  7 

38*2 
119*5 
164*3 

37*6 


do 

122-86 
57'U 
34*  12 
151-51 
142*86 

35'7l 


61.2 
103*8 
68-9 

113-4 
1643 

t 


All  the  oxa- 
lates do  not 
combine  with 
mole  acid. 


The  acid  has 
great  force  of 


which  ac- 
count 
this, 


and  for  the 
formation  of 
quadroxalate 
of  potash. 


All  the  oxalates  have  not  the  property  of  combining  with 
an  excess  of  acid,  as  my  experiments  show.  It  is  the  force  of 
cohesion  of  the  acid,  combined  with  that  of  the  alkali, 
which  determines  the  existence  of  the  superoxalates. 

In  fact,  the  great  number  of  insoluble  salts,  which  tlie 
oxalic  acid  forms  with  the  bases,  tends  to  prove,  that  thia 
acid  possesses  great  force  of  cohesion.  To  this  quality  is 
owiug  its  property  of  forming  with  the  soluble  alkalis  salts 
with  excess  of  acid  less  soluble  than  the  neutral  salts'};. 

Accordingly  the  soluble  oxalates  alone  can  take  up  an 
excess  of  acid.  It  is  true  the  oxalate  of  barytcs,  which  is  but 
sparingly  soluble,  is  capable  of  forming  a  superoxalatc;  but 
the  excess  of  acid  is  so  feebly  retained  in  this  compound, 
that  the  action  of  water  is  sufficient  to  separate  it. 

We  may  farther  consider  it  as  a  natural  consequence  of 
what  I  have  just  observed,  that  potash,  which  forms  the 
most  soluble  superoxalatc,  is  capable  of  forming  a  qua- 
droxalate,  while  on  the  contrary  the  little  solubility  of  the 
•uperoxulatcs  of  soda  and  ammonia,  added  to  the  great 

•  I  hove  taken  the  proportions  of  the  muriates  ascertained  by  Mr.. 
Rose,  whose  accuracy  is  well  known.    1  omit  however  the  muriate  of 
ammonia,  because  he  analysed  the  salt  obtaiued  by  sublimation,  in 
which  state  it  contains  a  slight  excess  of  acid,  and,  no  doub>  a  liUle 
#ater. 

t  The  afrcement  between  the  proportions  in  this  column  and  tho*e 
deduced  from  my  ex|»erituents  is  so  striking,  that  1  feel  it  necessary  to 
declare,  that  my  experiments  were  finished  before  the  calculations  were 
made. 

X  Statique  chimique,  tern.  1,  p.  351. 

capacity 
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capacity  for  sat  oration  of  these  bases,  preveots  them  from 
forming  quadroxatates. 

The  conclusions,  that  may  be  drawn  from  the  observa- 
tions 1  have  here  submitted  to  the  judgment  of  the  class, 


o  q 


1st,  That  the  soluble  oxalates  alone  are  capable  of  taking  General  coo* 
up  an  excess  of  acid,  aud  forming  salts  less  soluble  than  the 
neutral  salts : 

2d,  That  the  property  of  forming  superoxalates  depends 
on  the  force  of  cohesion  of  the  acid,  combined  with  that  of 
the  alkali*. 

3d,  That  potash  is  the  only  alkali  capable  of  forming  a 
quadroxulate. 

4th,  That,  in  all  the  superoxalates,  the  alkali  is  con- 
stantly combined  with  twice  as  much  acid  as  in  the  corre- 
sponding neutral  oxalate. 


VII. 

Observations  on  Acetate  of  Alumine :    by   Mr,  Gat- 

LtJSSACf. 

J  Long  ago  remarked,  that,  when  a  solution  of  acetate  of  Heat  precipi- 
alumine  is  heated,  it  soon  grows  turbid,  and  lets  fall  a  large  J^^Uleof 
quantity  of  alumine.    In  this  there  is  nothing  strange,  and  which  U 
it  is  easily  explained  :  but,  if  the  acetate  be  allowed  to  cool,  Jj2taJwd 
we  shall  see  the  precipitate  gradually  dissolve,  and  the 
liquid  resume  its  transparency.    If  the  saline  solution  be 
heated  a  second  time,  it  will  become  turbid  anew,  and  again 
transparent  on  cooling.    I  have  repeated  these  operations 
twenty  times  following,  and  the  results  have  been  con* 
stantly  the  same. 

Acetate  of  alumine  made  with  cold  saturated  solutions  of  Experiment!* 
alum  and  acetate  of  lead,  and  consequently  but  little  con-  to  show  urn. 
cent  rated,  became  turbid  at  50*  cent.  [122*  Fahr.].  It 

•  By  force  of  cohesion  I  mem  the  tendency  to  form  insoluble 


t  Ann.  de  Chim.  vol.  LXXIV,  p.  \99. 
Vol.  XXXI — JaK.  1812.  D  being 
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being  then  filtered,  and  exposed  to  a  somewhat  higher 
temperature,  a  precipitate  was  formed  again.  On  cooling 
it  did  not  resume  its  transparency  immediately  below  the 
point  at  which  it  lost  it ;  it  was  only  at  a  much  lower 
temperature,  that  the  alumiue  was  wholly  dissolved.  This 
is  owing  to  the  coherence  the  earth  has  acquired  ;  and  it  is 
observable,  that,  the  longer  the  heat  has  been  continued, 
or  the  higher  it  has  been  raised,  the  more  difficultly  the 
alumine  redissolves. 

Another  acetate  of  alumine,  much  more  concentrated 
than  the  preceding,  and  which  was  very  acid,  because  a  con- 
siderable sediment  hud  formed  in  it,  became  likewise  turbid 
by  heat,  but  a  little  slower  ;  and  this  equally  resumed  its 
transparency  on  cooling. 
Nearly  hatf  as     To  determine  the  quantity  of  alumine  precipitated  from 
down  by  heat  tne  acetate  by  heat,  and  which  varies  according  to  the 
a*  by  am-       temperature,   I  took  two  equal  portions  of  acetate  of 
alumine  obtained  by  the  mixture  of  two  solutions  of  alum 
and  acetutc  of  lead  made   without  heat.    One  of  these 
portions  was  heated  to  ebullition,  and  immediately  filtered  : 
the  other  was  precipitated  by  ammonia.    Both  precipitates 
having  been  washed  and  dried,  the  weight  of  the  first 
was  found  equal  to  neat  ly  half  of  the  second. 
This ef  import-     These  observations  may  be  of  great  importance  to  calico- 

auco  to  calico-  pr'mters ;  for,  to  obtain  mordants  highly  concentrated, 

unntcrs  **  *  ' 

1  they  employ  liot  solutions  of  alum  nnd  acetate  of  lead. 

Much  alumine  therefore  must  be  pu  iipitated ;  and,  if 
the  mixture  be  filtered  immediately,  there  will  be  a  consi- 
derable loss.    To  avoid  this,  it  should  be  suffered  to  cool 
completely,  before  it  is  filtered,  or  decanted  off;  and 
'  frequently  stirred,  that  the  alumine  may  redissolve.  With- 
out these  precautions  the  acetate  of  alumine  would  be  very 
acid:  and  this  no  doubt  is  the  reason,  why  it  is  usual  to 
AUtho  U  '  t*    ado*  chalk  to  it.    It  is  easy  however,  to  prevent  the  decoIll- 
P^Tf't,:m*:  lt* '  notion  of  the  acetate  of  alumine  by  heat.    The  addition 
of  alum,  which/  as  is  well  known,  has  the  property  of  dis- 
solving  alumine,  will  for  this  reason  prevent  the  acetate 
from  becoming  turbid.    A  great  excess  of  acid  would  an- 
mw  t  the  sirue  purpose  as  alum.  ... 

from  the  preceding  observations  too  we  may  easily  con- 
ceive 
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ceive  the  reasons  of  the  copious  precipitation,  that  some- 
time* takes  place  in  solution  of  acetate  of  alumine.  The 
precipitate  retains  some  acid  as  well  as  that  obtained  by 
the  heat  of  ebullition ;  for  water  dissolves  a  part  of  it,  and 
sulphuric  acid  expels  acetic  acid  from  it :  however,  it  may 
be  completely  removed  by  repeated  washings  with  hot 
water. 

The  precipitation  of  alumine  by  heat,  and  its  solution  at  Th«  predpita- 
t  .  r        -  *     .l  ,  tion  is  not 

a  lower  temperature,  are  facts  interesting  to  the  genera!  ^u,-  to  vola- 

theory  of  chemistry,  and   have  very  few  analogous  to  tilttationof  the 
them.    If  this  precipitation  were  owing  to  the  volatiliza-  ***** 
tion  of  acetic  acid,  the  alumine  could  not  redissolve  by 
cooling :  besides,  we  observe  the  same  phenomena  with  a 
very  acid  acetate,  and  also  in  vessels  hermetically  closed. 
Since  then  it  is  not  owing  to  the  volatilization  of  the  acid,  Attempts  to 
it  is  clear,  that  it  must  be  occasioned  by  the  heat : accounl  *"  »• 
which,  separating  the  particles  of  alumine  and  acid  to  a 
greater  distance,  carries  thera  beyond  the  sphere  of  their 
action  on  each  other,  and  occasions  their  reparation :  but, 
if  the  beat  be  diminished,  these  same  particles  enter  again 
within  their  sphere  of  activity,  and  combine.    This  decom- 
position appears  to  me  analogous  to  that  of  a  neutral  solution  Supposed  an*, 
of  carbonate  of  potash,  or  of  soda,  by  heat;  with  this  differ-  //composition 

ence  only,  that  the  carbonic  acid,  being  separated  from  °f  the  neutral 

•  •  .  .         alkaline  car- 

its  base,  immediately  flies  off  on  account  of  its  elasticity, 


and  its  little  solubility  in  water;  while  the  acetic  acid  re* 
mains  stilt  in  presence  of  the  alumine,  because  it  is  not 
volatilized  by  the  temperature  that  occasions  its  se- 
paration. 

It  appears  to  me  also,  that  this  decomposition  has  con- tn?  l^fc^JJ"* 
siderable  analogy  with  the  coagulation  of  albumen  by  heat :  egg. 
for,  according  to  the  explanation,  which  Mr.  Thenard  has 
given  of  this  phenomenon,  it  is  owing  to  the  tendency 
water  has  to  evaporate.    Thus  it  happens  in  like  manner, 
that  the  particles  of  water  and  albumen  are  carried  by  the 
heat  out  of  their  sphere  of  activity,  and  separate.    No  doubt 
tbey  would  combine  again  on  cooling,  in  the  same  manner  v 
as  the  elements  of  the  acetate  of  alumine :  but  water  is  too 
feeble  a  solvent,  and  the  coherence  the  albumen  has  ac- 
quired  too  great,  for  the  solution  to  take  place. 

D  9  VIII. 
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N.  B.  The  observations  in  i*uch  lino  of  the  TaMr  apply  t<i  a  period  of  twenty- 
four  hours,  beginning  at  9  A.  M.  on  the  Uay  indicated  in  the  lir»t  column.  A  d»»b 
aoooUs  that  the  re>ull  is  iueludcd  in  the  next  following  obscn  atwn. 
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Eltrtn'U  Month.    7.  A  calm  pleasant  day.    6.  Cloudy,  drizzliug.    9.  Wiud,  a.m. 
fi.  W. :  a  dtipping  mist  :  then  clear  and  culm  •■  citr<*trittu$>  evening :  raiu  before  nine 
the  next  morning,    lo.  Nimbi  at  sunset,  with  rtd  haxc  on  a  hnlliaut  twilight.  H. 
At  suns'  l  the  clouds  coloured  iu  the  E. :  a  nimbus  iu  tbe  \V. :  wii:dy"  night.    13.  A 
clear  suiuet  beiieath  dense  eh.uds.    14.  Windy,  S  W.  a.  in.    15.  Clear,  windy :  nimbi 
at  sunset  to  S.     18  Dripping  mist.    19.  Fair:  cumuli  p.  m.  whieh  evaporating  at 
sunset,  a  beautiful  red  twilight  cusued,  with  cirrosttatu*.    <20.  a.m.  Hoar  frost  and 
ice,  the  firit  this  season  :  clear  day,  with  cirrut  clouds :  at  sunset,  the  purplish  hate 
of  tbe  dew  was  conspicuous,  and  the  twilight  of  a  rich  crimson,  with  cou  verging 
darker  streaks  upon  it,  probably  the  shadows  of  prominent  oltjeetsou  the  earth.  '21. 
Hoarfrost:  a  i/m/u*  in  the  eveuing.    jy.  Cloudy  through  the  duy  in  the  superior 
atmosphere:  twilight  milky  and  luminous,  with  a  blush  of  red.    23-  Much  nme  on 
the  grass,  Ac:  tbe  sun  emerged  suddenly  from- the  surface  of  a  dense  frozen  mist,  cirri 
stretching  from  E.  to  \V.,  cimutrati  and  cumuli  beneath:  the  evening  quite  overcast. 
24.  Various  modifications  of  cloud  ending  in  curnulo.it rutus.    23.  Morning  twilight  red. 
2<).  Calm:  lightly  clouded.    J7.  Overcast:  a  f  w  drops  p  in.    29.  At  sunset,  a  ilra- 
fw,  with  a  veil  of  superior  clouds  on  the  western  sky  ricbly  coloured,  the  reflection 
from  which  gave  considerable  colour  to  the  $tratus  itself:  wiud  above,  N.  W\  30. 
Cloudy.    The  wcatherhas  been  calm  since  the  1 5th  inst. 

Twttftk  Month  1.  This  morning  the  wind  rose,  bringing  much  cloud,  with  a  few 
drops  of  raiu:  the  night  was  storuiy,  and  the  evaporation  was  increased  near  sixfold  : 
hence  the  formation  of  so  great  a  uia-^s  of  cloud,  the  superior  atmosphere  not  heiug 
in  a  state  to  take  up  the  water.  2.  Itaiu  commenced  soon  alter  eight  a.  in.;  about 
this  time  too  tbe  thermometer,  which  had  been  rising,  began  to  fall;  the  baromelei, 
which  had  hern  descending,  to  rise  ;  aud  the  wind,  w  hich  had  been  S.  \V.,  to  go  to  the 
N-  3.  Wind,  a.  in.  fresh  at  S  W.  :  the  sky  overcast,  chiefly  with  cirrostratus :  stormy 
night:  a  shower  about  oat  a.  in.,  after  which  the  wind  abated.  4. Clear,  windy,  a.  ni  : 
various  clouds  p.  m.  5-  Snow  early  this  morning:  wind  N.:  evening  twilight  orange 
coloured,  but  with  fainter  horizontal  streaks  of  cloud  above  it,  which  were  also  dis- 
cernible at  the  ensuing  suurise,  with  cirrostratus  beneath  :  windy. 


RESULTS. 

* 

Barometer:  highest  observation  30  41  inches;  lowest  29*21  inches; 
Mean  of  tbe  period  29-898  inches. 

Thermometer:  highest  observation  55w;  lowest  82°; 
Menu  of  the  period  42-95°. 

Evaporatiou  149  inches.    Rain  on  the  surface  of  the  Earth,  141  inches:  at  43  feet 

elevation  0  97  inches. 

Wind  chiefly  S.  W.  and  N*.  W.  The  fore  part  of  the  period  wet,  the  middle  fair  ami 
tending  to  frost,  the  conclusion  windy  and  changeable.  There  has  been  a  strong 
tendency  to  the  red  refraction  during  twilight. 

L.  HOWARD. 

Plaistow,  Twelfth  Mo.  9, 18 U. 
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IX. 

Observations  on  some  of  the  Strata  in  the  Neighbourhood  of 
London,  and  on  the  Fossil  Remains  contained  in  them  :  by 
James  Parkinson,  Esq.,  Member  of  the  Geological 
Society*. 

Fos*U  orga-     TThE  study  of  fossil  organized  remains  has  hitherto  been 
nized  remains  directed  too  exclusively  to  the  consideration  of  the  speci* 
geology?1 1°   mens  themselves  ;  and  hence  has  been  considered  rather  as 
an  appendix  to  botany  aud  zoology,  than  a*  (what  it  really  is) 
a  very  important  branch/of  geological  inquiry, 

Compared  From  a  comparison  of  fossil  remains  with  tho>e  living  or 
beui  s  * "  5  extant  beings,  to  which  they  bear  the  closest  analogy,  great 
0fS*  resemblances  and  striking  differences  are  at  the  same  time 
perceivable.  In  some  instances  the  generic  characters  ma- 
terially differ,  but  in  most  they  very  closely  correspond  ; 
while  the  specific  characters  are  very  rarely  found  to  agree, 
except  when  th<?  fossil  appears  to  b*«ve  existed  at,  compara* 
lively »  a  late  period.  Of  man,  who  constitutes  a  genus  by 
himself,  not  a  single  decided  reinuiu  has  been  found  in  a 
fossil  state. 

Chemical  ana-     Chemical  sna  lysis  has  been  called  in  to  the  aid  of  the  natu- 

£ih5rOUBt*  ^lHst,  ni  order  to  a(Jcount  for  lhe  Perfect  8tute  of  P^serva- 
preset vaiion.    tion  observable  in  remains  organized  with  the  most  exquisite 

delicacy,  and  which  there  is  every  reason  for  supposing  to 

have  been  readily  decomposable  in  their  recent  state.  From 

this  investigation  we  learn  the  manner,  in  which  these  me* 

orials  of  the  old  world,  so  interesting  and  so  frail,  have 


tn 


been  preserved.  Some  have  been  impregnated  with  calca- 
reous matter,  others  with  siliceous,  aud  others  with  iron  or 
copper  pyrites. 

Their  itudr  **ut  tnese  fjcts>  nQWevtr  important  and  interesting,  c«n- 
Rhou'd  be  con-  not,  when  considered  by  themselves,  add  much  to  our 

tlm the*  knowledge  respecting  the  formation  and  structure  of  the 
strata.  Earth,    To  derive  any  information  of  consequence  from 

them,  on  these  subjects,  it  is  necessary,  that  their  exami- 


•  Trans,  of  the  Qeological  Society,  toI.  I,  p.  324. 

nation 
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nation  should  be  connected  with  that  of  the  several  strata, 
iu  which  they  are  found9. 

Already  have  these  examination*,  thus  carried  on,  taught  General  facts, 
us  the  following  highly  instructive  facts.  That  exactly 
ftimilar  fossils  are  found  in  distant  parts  of  the  same  stratum, 
not  only  where  it  traverses  this  island,  but  where  it  appears 
a^uin  on  the  opposite  coast:  that,  iu  strata  of  considerable 
comparative  depth,  fossils  are  found,  which  are  not  disco- 
vered in  any  of  the  superincumbent  beds :  that  some  fossils, 
which  abound  iu  the  lower,  are  found  in  diminishing  numbers 
through  several  of  the  superincumbent,  and  are  entirely 
wanting  in  the  uppermost  strata:  that  some  fossils,  occur- 
ring iu  considerable  numbers  iu  one  stratum,  become  very 
rare  in  the  adjacent  portion  of  the  next  superincumbent 
stratum,  and  afterward  are  lost :  that  fossils  of  one  particu- 
lar genus,  which  exist  abundantly  in  the  lower  strata,  and 
occur  iu  several  of  the  superincumbetit  ones,  are  not  found 
in  the  three  highest  strata  ;  while  one  species  of  that  genus, 
but  which  has  uot  been  found  in  a  fossil  state,  exists  in  our 
present  seas :  and  lastly,  that  most  of  the  remains,  which 
are  abundant  in  the  superior  strata,  are  not  at  all  found  in 
the  lower.    These  general  facts  lead  us   to  hope,  that 

•  This  rootle  of  conducting  our  inquiries  was  long  since  recommended 
by  Mr.  W.  Smiih,  who  first  noticed,  that  certain  fossOs  are  peculiar  to 
end  are  onfy  found  lodged  in  particular  strata;  and  who  first  ascertained 
Ibc  constancy  in  Me  order  of  superposition,  and  the  conthutitu  of  the  strata 
of  this  island,  It  will  appear  from  the  following  quotation,  that  these 
observations  bare  lately  also  occurred  to  Messrs.  Cuvier  and  Brongniart, 
while  examining  into  the  nature  of  the  strata  of  the  neighbourhood  of 
Pahs.  44  Celte  Constance  dans  Tordre  dc  superposition  des  couches  les 
44  plus  minces,  et  sur  une  elendue  de  1*  myriamctrcs  au  moins,  esr, 
"  scion  nous,  on  des  fails  les  plus  remarquables  que  nous  ayous  constates 
44  dans  la  suite  de  nos  recherches.  II  doit  en  resulter  pour  les  arts  ci 
44  p«'ur  la  gi-ologie  des  consequences  d'autant  plus  intcrcsiantes,  qu'elles 
44  tout  plus  so  res.  ' 

44  Le  mo  yen  que  nous  avons  employe  pour  reconnoitre  au  milieu  d*un 
44  si  grand  nosnbre  de  tits  calcaircs,  un  lit  deja  observ6  dans  un  canton 
44  tres-cloigne,  est  pris  de  la  nature  des  fossiles  renfenncs  dans  cbaque 

couche,  ces  fossiles  sont  toujour?  generalement  les  mimes  dans  les 
••  conches  c.orrespondantcs,  et  presentent  des  differences  d'especes  asscz 
44  notables  d*un  systetne  des  couches  a  un  autre  systeme.  Cest  un  signe 
"  de  reconnoissance  qui  jusqu'i  present  ne  nous  a  pas  trompes."  An- 
nates du  Museum  d'histoire  aaturelle,  tome  XI,  p.  307. 

geology 
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geology  may  derive  considerable  assistance,  from  an  exami- 
nation  of  fossils,  made  in  connexion  with  that  of  the  strata 
Sua*  in  the    to  which  they  belong. 

vicinity  of  The  following  is  an  attempt  to  investigate  on  this  plan 
London.  cf  tne  upper  6trata  in  the  vicinity  of  the  metropolis 

with  their  contained  fossils;  and,  although  by  no 
complete,  it  will,  it  is  hoped,  induce  others,  who 
perior  abilities  and  opportunities,  not  only  to  reexamine 
more  correctly  these  strata,  but  to  extend  their  researches  to 
the  subjacent  strata. 
«rauBhaTe  The  whole  of  this  island  displays  evident  marks  of  its 
been  consider  stratification  having,  since  its  completion,  suffered  consider- 
ably disturbed,  aD|e  disturbance,  from  some  prodigious  and  mysterious 
power.  By  this  power  all  the  known  strata,  to  the  greatest 
depths  that  have  been  explored,  have  been  more  or  less 
broken  and  displaced ;  and  in  some  parts  have  been  so  lifted, 
that  some  of  the  lowest  of*  these  huve  been  raised  to  the  sur- 
face ;  while  portions  of  others,  to  a  very  considerable  depth 
and  extent,  have  been  entirely  carried  away*.  From  these 
circumstances  great  difficulties  and  confusion  frequently 

arise  in  exam,ni»r5 tne  superior  strata :  the  counties  however 
immediately  surrounding  the  metropolis,  as  well  as  that  on 
which  it  stands,  having  suffered  least  disturbance,  are  those 
in  which  an  investigation  of  these  strata  may  be  carried  on 
with  the  smallest  chance  of  mistake. 
Real  alluvial       U?n\  alluvial  fossils,  washed  out  of  lifted  or  original  sii- 

fottils  rarely  .  0  > 

«cen  ucarLon-  perior  strata  by  strong  currents,  and  which  in  other  parts 
**ou#  are  very  abundant,  are  rarely  seen  in  the  counties  adjacent 

It*  b  d    f      *°  l^ie  metl°lJO''**   This  remark  is  rendered  necessary,  since 
fand  and  gra-  those  widely  extended  beds  of  sand  and  gravel,  with  sandy 
vcMioi  allu-    clay,  sometimes  intermixed  and  sometimes  interposed,  and 
which  have  been  generally  hitherto  considered  as  alluvial 
beds,  are  here  assumed  to  be  the  last  or  newest  strata  of 
this  island,  slowly  deposited  by  a  preexi&tent  ocean;  with 

\  *  See  scvenl  c?s.iys  on  thU  subject  in  the  Plii!-j<ouhical  Magazine,  by 

Mr.  Farcy,  and  ihe.  Report  on  Derbyshire,  vol  I,  p.  115. 

Also  a  Letter  on  the  alter*! tons,  which  have  taken  place  in  the  itruc- 
ture  of.  rock*,  on  t'.ie  sutface  of  the  basaltic  country  in  the  counties  of 
Derry  ant!  Antrim,  by  William  Ricrurd>o::,  I)  D.  flii!.  Trans.  18U9 :  ur 
Journal,  vol.  XXII,  p.  ltil,  Hh. 
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the  strata,  therefore,  of  this  formation,  these  remarks  com- 
mence. 

- 

# 

Beds  of  Sand  and  Gravel. 

The  sand*  of  this  formation  vary  in  colour  from  white,  of  ar.4 
is  most  rare,  through  different  shades  of  yellow  up  to  a**'*  frivtl. 
:  the  colour  proceeding  partly  from  a  ferrugin- 
ous stain  on  the  suface  of  the  particles  of  sand,  and  partly 
from  the  intermixture  of  yellow  oxide  of  iron.  Particles  of 
those  sands,  which  are  disposed  in  distinct  sfiims  or  beds, 
when  examined  by  the  microscope,  are  found  to  be  transpa- 
rent, most  of  thera  angular,  but  some  a  little  rounded,  with 
all  their  surfaces  smooth,  having  no  appearance  of  fracture, 
and  resembling,  in  every  respect,  a  uniform  crystalline  de- 
position. Those  sands  on  the  contrary,  which,  blended  with 
broken  and  unbroken  pebbles,  form  gravel,  apj>ear,  wheu 
thus  examined,  to  be  mostly  opaque,  to  be  variously  colour- 
ed, and  to  be  marked  with  conchoidal  depressions  and  emi- 
nences, the.resnlt  of  fracture. 

The  pebbles  of  this  formation  appear  to  be  of  four  kinds,  IVbHje*o.f  ;Ui« 
1st*  Various  pieces  of  jasper,  gritstone,  white  semitruus-  i'™^^' 
parent  quartz,  and  other  rocks.    These  have  acquired,  in 
general,  smooth  surfaces  and  roundish  forms,  evidently  from 
attrition,  and  exhibit  no  traces  of  organization,  except  when,  In  organic 
as  is  very  rarely  the  ease,  the  substance  of  the  pebble  is  jas-  JJjJ1l,^^5,,!* 
perised  wood.    The  white  quartz  pebbles,  like  quartz  crys- 
tals, on  being  rubbed  together,  emit  a  strong  white  lambent 
light/  with  a  red  fiery  streak  on  the  line  of  collision,  and  an 
odour  which  much  resembles  that  of  the  electric  aura. 

2d.  Oval,  or  roundish,  and  rather  flat  siliceous  lobbies,  sd  kind, 
generally  surrounded  by  a  crust  or  coat  differing  in  colour 
aud  degree  of  transparency  from  the  internal  substance, 
which  also  varie*.  in  different  specimens  in  these  respects,  as 
well  as  in  tiie  disposition  of  the  parts  of  which  the  substance 
is  composed.  In  some  this  is  spotted,  or  clouded,  in  very 
beautiful  forms;  in  others  it  is  marked  by  concentric  stria?, 
as  if  the  result  of  the  successive  application  of  distinct  la  mi- 
nce: the  prevailing  colours  in  most  of  these  pebbles  being 
different  shades  of  yellotv.  In  several  the  traces  of  marine  Marine  u- 
remains  are  observable:  these  are,  in  some,  the  casts  of  ^^"mwl  m 
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anomia,  aod  the  impressions  of  the  spines  and  plates  of 

echini;  and  in  others,  which  generally  possess  a  degree  of 

Tho  pebbles    transparency,  the  remains  of  a/cyonia.     The  impressions, 

not  rounded  though  frequently  on  the  surface  of  the  pebble,  seldom,  if 
by  roUioc.  . 

'       ever,  appear  to  be  hi  the  least  robbed  down ;  thus  seeming 

to  prove  decidedly,  that  these  pebbles  have  not  been  round- 
ed by  rolling;  but  that  they  owe  their  figures  to  the  circum* 
stances  under  which  they  were  originally  formed :  it  is  ap- 
prehended, therefore,  that  these  pebbles  have  each  been 
produced  by  a  distinct  chemical  formation,  which,  it  may 
be  safely  concluded  from  the  remains  of  marine  animals  so 
frequently  found  in  them,. took  place  at  the  bottom  of  the 
sea,  while  these  animals  were  yet  living. 
Firbblesftf  «-      The  formation  of  these  fossils  at  the  bottom  of  a  former 

"w^uiviTi  seo*  *n<*  PeruaP8  on  ttt€  identical  spots,  in  which  they  are 
{ejSer.  now  frequently  found,  is  more  plainly  evinced  by  pebbles 

agreeing  in  some  peculiar  characters  being  found  together  in 
particular  spots.  Thus  those  in  the  county  of  Essex,  ten  miles 
northward  of  London,  contain  a  much  greater  proportion  of 
argil  and  iron,  than  those  met  with  in  many  other  places  ; 
hence  their  colours  are  darker,  aud  the  delineations,  which 
their  sections  display,  are  very  strong  and  decided,  some* 
times  closely  agreeing  with  those  seen  in  the  Egyptian 
pebble11.  Passing  on  into  Hertfordshire,  pebbles  of  a  very 
different -character  are  found;  their  crust  is  nearly  black, 
and  their  section  displays  delicate  tints  of  blue,  red,  and 
yellow,  disposed  on  a  dead-white  ground  in  very  beautiful 
forms.  In  another  part  of  the  same  county,  occurs  the  peb- 
ble of  the  pudding-stone,  which  also  presents  peculiar 
characters  of  colour,  &c. 
3*Vm!  3d.  Liirge  tuberous,  or  rather  ramose,  irregularly  formed 

eZi^m't^osf'  fl'mts»  ?omewhat  resembling  in  figure  the  flints  which  are 
mciulk.       foond  in  chalk,  materially  differing  however  from  them, 
not  only  in  the  colour  of  their  external  coat,  which  is  of 
various  shapes  of  brown ;  but  also  in  that  of  their  sub- 

*  Thr  jrravel  p<  bblca  of  Epping  Forest  are  of  tbis  description  ;  and 
on  most  «>f  the  grounds  U  adiug  down  from  tbe  forest  to  the  hamlet  of 
Sowat  . M«mo,  and  to  tbe  town  of  Waltham,  white,  opaque,  and  partly 
dccuiuposcd  pebbles  are  frequently  seen,  in  vhieh  the  argil  aod  iroa) 
have  betu  removed,  and  the  silex  only  has  remained. 
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stance,  which  is  seldom  black,  but  exhibits  shades  of 
yellow  or  brown,  in  which  red  likewise  is  sometime*  per- 
ceptible. The  trace**  of  organic  structure,  particularly  of  Organic 
the  a/eyoninm,  occasionally  seen  in  these  stones,  determine1111  cra" 
them  also  to  have  been  formed  at  the  bottom  of  the 


4th.  Pebbles,  owing  their  form  to  an  investment  and  *th  Wind.  Ma- 
impregnation  with  sitcx,  of  various  marine  animals  of  un-  [™ 
known  genera,  but  bearing  a  close  affinity  to  the  ahyonia*  or  umst-d 
These  stones  display,  in  general,  not  only  the  external  form,  wich  ,U€*» 
but  the  internal  structure  also  of  these  animals.    The  con- 
gregation of  many  pebbles  of  this  genus,  and  indeed  of  the 
same  species,  in  particular  tracts,  warrants  the  conclusion, 
that  these  animal  substances  were  thus  changed,  while  in- while  at  the 
hnbitiog  the  bottom  of  a  former  ocean,  which  now  forms  b      K  vi  * 


the  stratum,  the  contents  of  which  are  here  sketched.  Peb- 
bles of  this  description  are  most  frequently  found  in  the 
gravel  pits  of  Hackney,  Islington,  &c. 

Among  the  traces  of  organization  discoverable  in  this  Casts  of 
stratum  are  casts  of  tch'wi,  which  are  frequently  found  ech,,ll» 
among  the  gravel,  and  which  have  generally  been  sopposed  not  washed 
to  have  been  washed  out  of  the  chalk.    But  these  casts  out  °* c*l*Ut* 
have  their  origin  plainly  stamped  on  them.    Their  substance 
is  covered  with  iron  ;  they  are  almost  always  of  a  rude 
and  distorted  form  ;  and  I  apprehend,  that  they  are  never 
found  with  any  part  of  the  crust  of  the  animal  converted 
into  spur  adherent  to  them,  as  is  commonly  the  case  with 
the  casts  of  echini  found  in  chalk. 

A  sufficient  proof,  that  these  several  strata  of  gravel,  F0siii  shells 
sand,  &c.  have  been  deposited  by  a  former  ocean,  is  to  be  accompanying 
found  in  a  circumstance,  which  does  not  appear  to  have  lhc'e 
been  hitherto  sufficiently  adverted  to.    This  circumstance 
is  the  existence  of  fossil  shells  belonging  to,  and  accompa- 
nying, the  superior  part  of  the>e  strata  in  particular  spots : 
their  absence  in  other  parts  being,  perhaps,  attributable  to 
the  removal  of  the  upper  beds. 

These  fossil  shells  are  still  found  disposed  over  a  very  disposed  over 
considerable  extent.    Their  nearest  situation  to  the  metro-  *! !f^dflrwb,e 

extern  now. 

polis  is  at  Walton  Nase,a  point  of  land  about  sixteen  miles  At  Wahou 
8.  E.  of  Colchester.    Here  a  cliff  ri*es  more  than  fifty  feet  Na,e' 
above  high  water  mark  and  the  adjacent  marshes.    It  is 

formed 
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formed  of  about  two  feet  of  Vegetable  mould,  twenty  or 
thirty  feet  of  shells,  mixed  with  sand  and  gravel,  and  from 
ten  to  fifteen  feet  of  blue  clay.  The  bed  of  shells  ii  here 
exposed  for  about  three  hundred  puces  in  length,  and  about 
a  hundred  feet  in  breadth. 
Harwich  cl  ff,     Immediately  beyond  the  Nase  the  shore  suddenly  recedes 

md  forms  a  kind  of  estuary,  terminated  towards  the  east  by 

'  .  ...  . 

the  projecting  cliff  of  Harwich,  which  is  capped  in  a  simi- 
lar manner  with  beds  of  these  shells.  The  height  of  this 
cliff  is  from  forty  to  fifty  feet,  about  tweuty-two  feet  of  the 
lower  part  of  which  is  the  upper  part  of  the  blue  clay  stra- 
tum; "  above  which",  as  Mr.  Dale  observes,  "  to  wtthio 
44  two  feet  of  the  surface,  are  divers  strata  of  sand  and 
44  gravel  mixed  with  fragments  of  shells*  and  small  peb-. 
"  bles ;  and  it  is  in  some  of  the  last  mentioned  strata,  that 
44  the  fossil  shells  are  imbedded.  *  These  fossils  lie  prom  ih- 
44  cuonsly  together,  bivalve  and  turbinate,  neither  do  the 
44  strata  in  which  they  lie  observe  any  order,  being  some- 
4'  times  higher  and  sometimes  lower  in  the  cliff ;  with  strata 
of  baud,  gravel,  and  fragments  of  shells  between.  Nor 
do  the  shells  always  lie  separate  or  distinct  in  the  strata* 
•*  hut  are  sometimes  found  in  lumps  or  masses,  something 
4<  friable,  cemented  together  with  sand  and  fragments,  of  a 
ferruginous  or  rusty  colour,  of  which  all  these  strata  areV* 
arJ  through       The  coast  of  Tkssex  is  here  separated  from  that  of  Suffolk 

i jaJt  of  '  hy  the  river  S,our»  b>*  wh,ch  the  contmuity  of  t,iis  stratum 
Norfolk.        is  necessarily  interrupted.    It  however  occurs  again  on  the 

opposite  side  of  tlie  river,  and  through  Suffolk  and  great 

part  of  Norfolk  the  sume  bed  of  shells  is  found  on  digging; 

thus  appearing  to  extend  over  a  tract  of  at  least  forty  miles 

in  length. 

Sometime*  These  shells  are  in  general  found  in  the  same  confused 
wixed'^ome-  mixture,  as  is  described  by  Mr.  Dale ;  but  they  are  also 
runes  the  spe-  sometimes  so  disposed,  that  patches  of  particular  genera 
oes  serrated.  species  appear  to  be  occupying  the  very  spots  where 
they  had  lived.  This  seems  particularly  the  case  with  the 
small  pecttns,  the  mactre,  and  the  left- turned  xchelk. 

•  Appendix  by  Samuel  Dale  to  the  History  aad  Antiquities  of  Har- 
wich and  Dovercourt  by  Silas  Taylor,  l"32. 
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From  the  excellent  state  of  preservation,  in  which  many  In  excellent 
of  thete  shells  have  been  found,  it  has  been  thought,  that  *>reswvauo,w 
they  could  hardly  be  regarded  as  fossil.    Many  ncknow* 
led^ed  fossil  shells  however  have  undergone  much  less 
change*  than  those  of  this* stratum  ;  the  original  coloured 
markings  are  entirely  discharged,  and  the  external  surfaces 
deeply  penetrated  with  a  strong  ferruginous  stain  ;  the 
surfaces  also  are  considerably  changed,  their  respleu- 
dence  being  superseded,  to  a  considerable  depth,  by  a  dead 
whiteness,  the  consequence  of  the  decomposition  of  this  • 
part  of  the  shell. 

Like  the  fossils  of  most  other  strata  this  assemblage  of  JJg}1?^^ 
shells  manifests  a  peculiar  distinctive  character.    A  few  caltj  from 
shells  only,  which  may  be  placed  among  those  which  are  ^^hourlng 
supposed  to  be  lost,  or  among  those  which  are  the  inhabi-  tea. 
tants  of  distant  seas,  are  here  discoverable:   the  greater 
number  appearing  not  to  differ  specifically,  as  fur  as  their 
altered  state  will  allow  of  determining^  from  the  recent 
shells  of  the  neighbouring  sea. 

Among  those,  of  which  no  recent  analogue  is  known,  A  •hell  r«<m- 
appenrsto  be  the  Urebratula,  figured  in  Dale's  History  and  Jn"  '0°™™ 
Antiquities  of  Harwich,  &c.  tab.  Xr,  tig.  9,  p.  294,  and 
described,  Phil.  Trans.  No.  291,  p.  1578.  Mr.  Dale  de- 
scribes this  shell  as  Concha  long  a  fussiiis  fasciata,  and  re- 
marks, that  he  has  not  observed  "either  in  Aldrovandus, 
**  Rondeletius,  Belonius,  Gesner,  Johnson,  Lister,  or 
"  liouairos,  any  shell,  that  resembles  this  our  fossil,  unless 
**  it  is  one  of  those  figured  by  Lachmund,  p.  43,  No.  6' 
**  and  7,  the  inward  part  resembling  our  fossil."  The 
shells  figured  by  Lachmund  are  undoubtedly  terebratvl(f9 
bat  they  manifest   no  particular  agreement  with  this 


This  shell  appears  to  be  figured  by  Lister,  Histor. 
Comcfyl.  tab.  211,  Jig.  46,  an<J  is  assumed  by  Giuelin,  as 
anomia  spondylodei.  The  other  shells,  fig.  46,  of  the  same 
plate,  referred  to  by  Gm«lin  as  anomia  psittacea,  appear  to 
be  mutilated  specimens  of  the  same  shell.  This  opinion  i* 
corroborated,  by  the  tint  given  by  the  accurate  artists  to  the 
whole  of  the  shells  contained  in  this  plate  agreeing  with 
the  dark  colour  of  the  Essex  fossil;  aud  hy  the  cirewn- 
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stance  of  their  being  generally  found  in  the  mutilated  state, 
in  which  they  are  here  figured  by  Lister.  Besides,  neither 
of  Lister* s  specimens  at  all  agrees  with  the  pellucid  shell, 
with  a  triangular  foramen,  of  anomia  psittacea  ;  but  they  all 
agree  with  the  oval  antiquated  shell,  with  an  obtuse  canall* 
culated  beak,  of  anotuia  spoudylodes. 
Terebntula  In  consequence  of  this  agreement,  it  seems  proper  to  con- 
spondykxicf.  sider  this  fossil  shell  as  forming  the  species  anemia  spondy- 
lodes.  But  as  the  channelled  beak  is  not  natural  to  it,  but 
is  the  consequence  of  injury  ;  and  as  this  part,  in  its  natural 
state,  is  pierced  with  a  large  round  foramen,  a  correspon- 
dent change  should  be  made  in  the  description,  and  it  may 
be  placed  under  the  more  appropriate  genus  of  terebratula, 
as  terebratula  spoudyhdes,  with  an  oval  autiquated  shell • 
the  beak  pierced  by  a  large  round  foramen* 

This  shell  is,  in  general,  about  an  inch  and  a  half  long, 
thick,  nearly  oval,  roughly  striated  transversely,  and 
has  its  large  foramen  defined  by  a  distinct  border. 
It  appears  to  differ  from  every  known  recvnt  or  fossil 
terebratula. 

Another  lost  Auother  of  the  probably  tost  shells  of  this  stratum  is  the 
•hell,  osteea  fossil  oyster,  figured  Organic  Remains,  &c,  vol.  Ill,  pi. 
deformii.       XIV,  fig.  3;  and  which  is  there  conjectured  tabe  the  same 

oyster,  as  that  which  is  described  bv  Lamarck  as  ostrea 

diformis. 

Another,  a  The  ro/u/c.  Organic  Remains,  vol.  Ill,  pi.  V,  fig.  13,  is 
folate*  another  shell  belonging  to  this  stratum,  of  which  it  is  be- 
lieved that  no  recent  analogue  has  been  yet1  found*  This 
ovate  and  rather  fusiform  *hpll  appears  to  have  been 
smooth;  and  at  its  full  size  about  four  inches  in  length; 
the  columella  has  four  folds,  and  the  shell  is  formed  by  about 
six  spiral  turns,  the  last  of  which  makes  two  thirds  of  the 
shell,  dilating  at  about  its  centre,  and  contracting  nearly 
equally  upwards  aud  downwards.  :  The  specimens  yet  seen 
give  no  opportunity  of  judging  of  the  lip,  or  of  the  termina- 
tion of  the  spire. 

The  Essex  reversed  whelk,  as  it  has  been  termed,  murex 
jcontrarbks.  .Linu,  Hist*  Conch.  o£  Lister,  tn6.&50,  fig*  44, 
c,  which  is  here  very  abundant,  does  not  appear  to  be 
known,  in  any  other  stratum  of  the  island*   The  fossil  shell, 

with 
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Vith  the,  whirls  in  the  ordinary  direction,  is 
in  this  stratum*. 

It  has  been  said,  that  the  recent  analogues  of  both  these 
shells  are  found  in  the  adjoining  sea.  A  recent  shell  is  in- 
deed found,  which  very  nearly  agrees  with  the  ordinarily 
turned  shell  in  its  general  characters :  but  there  appears  no 
authority  for  supposing,  that  the  analogue  of  the  left- 
turned  variety  has  been  discovered  there. 

Among  those  recent  shells,  the  resemblance  of  which  to  Fossil  sh*H* 

.  .  th«  stratum  to 

the  fossil  ones  of  this  stratum  is  such  as  appears  to  render  a  becom^n-d 
comparison  by  an  experienced  conchologist  necessary,  may  *****  teeeat 
be  enumerated : 

Patella  ungarica9  patella  mi/itaris,  ■  patella  sinensis* 
(calyptreea,  Lam.)  patella  fissura,  (emargimtla,  Lam.) 
oue  or  two  species  of  patella ',  with  a  perforation  in  the  apex, 
(fistureUa*  Lam.)  nerita  glaucina,  nerita  canrena,  fnatica, 
Lam.)  turbo  terebra,  fturritella,  Lam.)  murex  come  us, 
mure*  erinaceus,  stnmbus  pes  pelicani,  eypr/ra  pediculus* 
with  no  sulcus  along  the  back,  pholas  crispatus,  in  frag- 
ments, solfti  ensis,  and  solen  siliqua,  in  fragments,  cardium 
edulef  cardium  acvlratum  ?  bearing  the  size  and  form  of  this 
shell,  but  having  from  thirty-four  to  thirty-six  ribs,  with  no 
depressed  line  down  their  middle,  nor  vestiges  of  spines ; 
mactra  solida9  venus.  exoleta,  venus  scotica?  venericardia 
senilis,  Lam.,  area  gfyecmeris,  area  nucleus. 

Beside  these  remains  of  marine  animals,  the  fossil  hollow  Other  mfmt 
tubercles,  having  lost  the  spines,  6f  the  ihornback  are  here  Wsl  Tt 
found  ;  also  fragments  of  the  fossil  palate,  fscopnla  HttoraUs 
of  Lhwydd)  and  fossil  remains  of  sponge  and  alcyonia*  parr 
ticularly  a  very  fair  specimen  of  the  reticulated  alcyonium. 
Org.  Rem.,  vol.  II,  pi.  IX,  fig.  9. 

In  this  bed,  among  the  gravel  and  the  shells,  are  fre-  Peculiar  fre- 
quently found  fragments  of  fossil  bone \  which  possess  some  Jl^*  °* ****** 
striking  peculiarities.    They  are  seldom  more  than  half  an 
inch  io  thickness,  two  inches  in  width,  and  twelve  in  length  ; 
always  having  this  flat  form,  and  generally  marked  with 
small  dents  or  depressions.    Their  colour*  which  is  brown, 

•  It  is  erroneously  stated.  Organic  Remains  vol.  llf,  p.  66,  that 
tfeii  shell  has  not  been  yet  mentioned,  a*  found  in  'Ms  stratum  j  since 
fcU«o  p»rtict>1a«i«e«iby  Dal* 
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light  or  dark*  aud  sometimes  inclining  to  a  greenish  tint,  is 
evidently  derived  from  an  impregnation  with  iron.  From 
this  impregnation  they  have  also  received  a  great  increase 
of  weight  aud  solidity ;  from  having  been  rolled  they  have 
acquired  a  considerable  polish  ;  and  ou  being  struck  by  any 
hard  body  they  give  a  shi  ill  ringing  sound.  These  frag- 
ments, washed  out  of  the  stratum  in  which  they  had  been 
imbedded,  are  found  on  the  beach  at  Walton,  but  occur  in 
much  greater  quantity  at  Harwich. 

part  of » tootb     Of  the  flat  rouuded  pieces  described  above,  no  conjecture 

m  a!"*"  C&n  ^  *°rme<*  88  to  lne  particular  bone,  or  particular  ani- 
mal, to  which  they  belonged.  But  within  these  few  years 
an  Essex  gentleman  found,  on  the  beach  at  Harwich,  a 
tooth,  which  was  supposed  to  have  belonged  to*  the  mam- 
moth* This  fossil  was  kiodlv  obtained  at  my  request,  for  the 
purpose  of  being  exhibited  to  the  members  of  the  Geological 
Society,  by  my  late  friend  Dr.  Menish  ;  and  certainly  it 
appeared  to  be  part  of  a  tooth  of  that  animal.  It  had  been 
broken  and  rounded  by  rolling,  but  its  characters  were  still 
capable  of  being  ascertained.  It  possessed,  in  the  softer 
parts,  the  colour  and  appearance  of  the  Essex  mineralised 
bones  so  distinctly,  as  to  leave  not  a  doubt  of  its  having 
been  imbedded  in  this  stratnra  ;  while  iinthe  enamel  it  ma- 
nifested decided  characters  of  the  tooth  of  some  species  of 
the  mammoth,  or  mastodon  of  Cuvier. 

Extent  of  tan     The  actual  limit  of  this  stratum  has  not  been  ascertained ; 

stratum.  oowever  known  to  extend  through  Essex,  Middlesex, 

part  of  Kent,  and  Surry,  and  through  Hertfordshire, 
Buckinghamshire,  and  indeed  much  farther  both  to  the 
northward  and  westward.  In  many  parts  its  continuity  has 
been  interrupted,  apparently  by  partial  abruptions  of 
together  even  wiih  a  portion  of  the  stratum  on  which  k  rests. 
The  shell*  of  this  stratum  have  hitherto  been  discovered 
only  in  the  parts  already  noticed. 

Blue  clay  stratum. 

felue  clay  This,  the  next  subjacent  bed,  is  formed  of  a  ferruginous 

ftcft&tun.  clay  exceeding  two  hundred  feet  in  thickness.  Its  colour 
for  a  few  feet  in  the  upper  part  is  a  yellowish  brown,  but 
through  the  tvhule  of  its  remaining  depth  is  of  a  dark  bluish 
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gray,  verging  on  black.  It  is  not  only  characterised  by 
these  circumstances,  but  by  the  numerous  septaria,  which 
are  dispersed  through  it,  and  by  the  peculiar  fossils,  which 
it  contains. 

The  difference  of  colour  observed  between  its  superior  and  Cauie  of  the 
ioferior  part,  and  which  has  generally  been  supposed  to  be  f®%££ ift 
owing  to  a  difference  in  the  degree  of  oxidation  of  the  iron 
present  in  it,  appears  to  be  the  result  of  a  difference  in  the 
quantity  of  it,  occasioned  by  the  washing  away  of  this  metal 
in  the  upper  part  by  the  water  which  percolates  through  it, 
and  which  runs  off  laterally  by  the  numerous  drains  made 
near  the  surface.  The  dark  red  colour  of  tiles  made  from  the 
blue  clay,  the  reddish-yellow  colour  of  the  piece  bricks  made 
of  the  yellowish-brown  clay,  and  the  bright  yellow  hue  of 
the  washed  malms,  those  bricks  which  are  formed  of  the  yel- 
low clay  which  has  been  exposed  to  repeated  washings,  are 
thus  accounted  for. 

The  septaria  lie  horizontally,  and  are  disposed  at  unequal  Septaria. 
distances  from  each  other  in  seemingly  regular  layers  ;  and, 
as  has  been  just  observed  of  the  stratum  itself,  they  become 
of  a  paler  colour,  and  it  may  be  added  suffer  decomposition, 
when  placed  so  high  in  the  stratum,  as  to  be  exposed  to  the 
action  of  percolating  water.    They  frequently  include  por- 
tions of  wood  pierced  by  the  teredines,  nautili,  and  other  Their  septa 
shells ;  and  it  is  a  fact,  that  may  be  worthy  of  being  attended  frequently  in* 
to,  while  inquiring  into  their  formation,  that  the  septa  ofJubsuncea 

calcareous  spar  frequently  intersect  the  substances  enclosed  enclosed  in 

.  .  them, 

in  the  septana. 

This  stratum  is  to  be  found  not  only  wherever  the  pre-  Extentof  thi§ 
ceding  deposition  extends,  but  in  other  parts  also,  where  that 

stratum. 

has  been  removed.  The  cliffs  of  this  clay,  at  Shepey,  ex- 
tend about  six  miles  in  length;  the  more  elevated  parts, 
which  are  about  ninety  feet  in  height,  being  about  four 
miles  in  length,  and  declining  gradually  as  they  terminate 
towards  the  east  and  west. 

The  fossils  of  this  stratum  have  been  already  carefully  It*  fowils,  in 
particularised.    A  catalogue  of  those  found  at  Shepey  was  ^hePe)'» 
added  by  Mr.  Jacobs  to  his  Plant  <e  Favershamientes :  and  an 
account  of  several  of  the  fossil  fruits  found  at  Shepey  was 
published  by  Dr.  Parsons  in  the  fiftieth  volume  of  the  Phi- 

Vol.XXXI — Jan.  1812.  E  lospphical 
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andlnHamp-  losophical  Transactions.  The  fossils  of  Hampshire  hare 
•hire,  beea  scientifically  described  by  Dr.  Solunder,  in  the  Fossilia 

Hantonensia  of  Mr.  Brander,  where  the  fossils  themselves 
•re  very  exactly  figured. 

It  was  not  supposed,  even  after  the  publication  of  these 
accounts,  that  the  fossils  of  Shepey  and  those  of  Hampshire 
were  of  the  same  stratum.    Among  the  Hampshire  fossils  no 
mention  is  made  of  crabs,  lobsters,  tortoises,  nautili,  or  of  the 
heads  or  bodies  of  fishes  so  abundant  at  Shepey ;  while  tbe 
murex  pyrvs,  murex  longccvus,  strombus  amplus,  &c,  of  the 
Hampshire  cliff  had  never,  perhaps,  been  enumerated  amoug 
the  Shepey  fossils. 
Ttiett-atumin    The  identity  of  the  stratum  at  Shepey  and  in  Hampshire 
Wciuicir**     has,  within  a  few  years,  been  decided  by  digging  into  thta 
same  stratum  at  Kew,  where  several  of  the  fossils,  which  hud 
-  hitherto  beeu  supposed  peculiar  to  Shepey,  were  found  in 
the  same  pit  with  those  which  had  beeu  considered  as  pecu- 
liar to  Hampshire. 
Farther  proof      Iu  the  present  year,  on  cutting  through  a  mound  of  this 
of  it  at  H.gh-  itratum  which  forra8  Highgate  Hill,  this  identity  has  beeu 
still  farther  manifested  by  the  discovery  of  great  numbers  of 
those  fossils  mingled  together,  which  had  been  generally  dis- 
tinguished into  Hampshire  and  Shepey  fossils ;  as  crabs, 
nautili,  &o,  like  those  of  Shepey,  together  with  several 
shells,  which  had  been,  generally  regarded  us  peculiar  to 
Hampshire,  and  iu  particular  that  uncommon  alated  shell, 
strombus  ampins,  Solauder.   (rostcllaria  macropteray  La- 
marck.) 

Certain  orga-  In  examining  this  stratum,  the  curious  fact,  that  certain 
ntc  organic  remains  are  peculiar  to  part  icular  depositions,  is  first 

particular  de-  observed.  Very  few  indeed  of  the  fossil  shells  of  tbe  gravel 
potions.       8trata  aie  t0  be  found  jn  tne  bed  of  blue  clay.   In  the  gravel 

strata,  by  far  the  greater**number  of  the  shells  bear  a  close 
agreement  with  those,  which  now  exist  in  not  very  distant  seas ; 
but  in  this  clay  stratum,  "  very  few  of  the  shells  are  known 
"  to  be  natives  of  our  own,  or  indeed  any  of  the  European 
*'  shores ;  but  the  far  greater  part  of  them,  upon  a  compa- 
"  rison  with  the  recent,  are  wholly  unknown  to  us*." 

•  Faisilia  Uaatonicusia,  p.  ft, 

Bat 
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Bot  although  this  clay  stratum  contains  fossils  of  a  much  This  stratum, 
older  date  than  those  of  the  gravel  stratum,  it  possesses  jjj™*^ 
other  marks,  which  agree  with  its  position  in  showfog,  that  mer,ye%ac~ 
it  is  of  comparatively  modern  formation.    It  includes  none  ™# 
of  the  remains  of  any  of  the  lost  fossils,  such  aa  the  cornu  ™  ZT^iH^ 
cmmonis,  encrinites.  ice.    Mr.  Jacobs  indeed  speuks  of  one  it. 
imperfect  specimen  of  Memnites  and  of  astruitce  having  been 
found,  bnt  at  the  same  time  as  being  very  uncommon  ;  W[r.  v 
R render  however  docs  not  appear  to  have  met  with  any  of 
these  older  fossils;  nor  have  any  of  them  been  discovered  either 
at  Kew  or  at  Highgnte.    Hence  it  seems  reasonable  to  con- 
clude, that  the  single  imperfect  belemnite  and  the  few  as* 
troifsewere  not  inhabitants  of  the  sea  at  the  period  when 
thia  stratum  was  deposited,  but  were  washed  out  of  some  of 
the  more  ancient  strata,  and  lodged  by  accident  in  the  bed 
where  they  were  found*.  #> 

The  quantity  of  fruit  or  ligneous  seed  vessels  and  berries,  700«pecimens 
which  has  been  found  in.  this  stratum  at  Shepey,  is  prodi«  °* 
gious.    Mr.  Francis  Crow,  of  Feveraham,  has  procured  from 
this  fertile  spot  a  very  large  collection ;  and,  by  carefully 
comparing  each  individual  specimen  by  their  internal  as  well 
as  their  external  appearance,  he  has  been  enabled  to  select 
seven  hundred  specimeus,  none  of  which  are  duplicates, 
and  very  few  agree  with  any  known  seed  vessels.  These, 
vegetable  remains  have  also  been  found  on  the  opposite  Eli- 
sex  shore,  but  in  very  small  numbers.    They  have  also  been 
met  with  in  that  part  of  the  stratum,  which  has  been  exa* 
mined  at  Kew.    At  Elighgate  and  at  Shepey  a  rutinous  Peculiar  resin* 
matter,  highly  inflammable,  of  a  darkish  k->wo  colour,  and  ou*  ottller- 
yieldiog,  on  friction,  a  peculiar  odour,  has  also  b^en  found. 
This  substance  has  been  conjectured,  to  exist  in»an  un- 
altered state;  and  this  indeed  seems  to  be  the  fact  from  ita 
fracture:  but  it  must  be  observed,  on  the  other 


•  It  appears  to  be  necessary  to  ?aard  against  two  source!  of  errour,  Two  •ourcetsf 
wbilc  appropriating  fossils  to  their  respective  strata :  one  is  the circum-  enour« 
ataucebere  alluded  to,  where  the  fossils  of  a  pfeexistent  stratum  have 
been  washed  out  by  the  waters  while  depositiag  a  more  recent  stratum : 
the  other  is  where,  at  the  line  of  junction  o/  two  strata,  the  animals  of 
tbeoae  are  found  within  the  borders  of  tie  other  stratum;  a  circum- 
by  no  means  difficult  to  be  conceited  or  explained. 

E'i  hand,  , 

4 

4 
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hand,  thut  pieces  of  it  occur,  which  are  penetrated  by  iron 
.  pyrites. 

Land  animals  This  stratum  is  also  rendered  exceedingly  interesting  by 
titidcd'oa1?**  surface  appearing  to  have  been  the  residence  of  land  ani- 
mals, uot  a  single  vestige  of  which  seems  to  hove  been  found 
in  any  of  the  numerous  subjacent  strata  of  the  British 
series.  Mr.  Jacobs  relates,  that  the  remains  of  an  elephant 
were  found  at  Shcpcy.  The  remains  of  the  elephant,  stag, 
and  hippopotamus  have  also  beeu  dug  up  at  Kew.  At 
Walton,  iu  Essex,  not  only  the  remains  of  the  elephant, 
stagy  and  hippopotamus  have  been  discovered,  but  also 
remains  of  the  rhinoceros,  and  of  the  Irish  fossil  elk.  Org. 
Rem.,  vol.  iii,  p.  366. 
Situation  of  It  has  been  generally  supposed,  that  these  remains  were 
their  remains.  C0ntaine(j  Wit hin  the  stratum  of  blue  clay  ;  but  the  circum- 
stances, under  which  they  are  found,  seem  rather  to  war- 
runt  the  conclusion,  that  they  were  deposited  on  the  surface 
of  those  low  spots,  where  abruptions  of  the  superior  part  of 
this  stratum  had  taken  place.  Thus  the  remains  of  the  ele- 
phant mentioned  by  Mr.  J u cobs  were  not  in  the  cliff,  but  in 
a  low  situation  ot  a  distance  from  it;  so  also  the  remains  of 
land  animals  in  Essex  occur  a  little  below  the  surface,  in  a 
Jine  with  the  marshes,  which  are  a  very  few  feet  above  high 
water  mark.  By  a  communication  of  the  late  Mr/  William 
Trimmer,  of  Kew,  it  appeared,  that  he  found,  under  the 
sandy  gravel,  a  bed  of  earth,  highly  calcareous,  from  one 
foot  to  nine  feet  in  thickness  ;  benrnth  this  a  bed  of  grave!  a 
few  feet  thick,  containing  water  ;  and  then  the  main  stratum 
of  blue  clay.  At  the  bottom  of  the  sandy  gravel,  he  ob- 
served, thiit  the  bones  of  the  hippopotamus,  deer,  and  elephant 
Were  met  with  ;  but  not  in  those  parts  of  the  field,  to  which 
Sht-i'*  found  the  calcareous  bed  did  not  extend.  Here  also  a  considera- 
therc.  l>le  number  of  small  and  apparently  fresh-water  shells,  and, 

nt  the  bottom,  si.'uil-sjiells  were  found.  Does  it  not  seem, 
Formation  and  that  the  tirst  appearance,  or  creation,  of  land-animals  was  on 
destruction  <>;  tjje  jrv  jomj  cf         stratum  ;  and  that  they  were  over- 

whelmed  in  these  spMs,  by  that  sea,  which  deposited  the 
present  superincumbent  strata  of  gravel  ? 

( To  he  concluded  in  our  next.) 


Digitized  by  G( 


ART  OF  GLASSMAKINC. 


53 


Various  Obscrvatrms  respecting  the  Art  of  Glassmaking, 
tcith  a  View  to  explain  some  Phenomena,  that  occur  in  the 
Fabrication  of  Glass*  and  point  out  the  Application  of 
these  to  the  obtaining  of  new  Products  :  by  Mr.  Guyton- 

MoRTEAU*. 


T, 


HE  art  of  glasMnaking,  though  one  of  the  most  ancient.  ArtofgLn*. 
since  there  are  documents  that  attest  its  having  been  prac-  'nuking  cinpt- 
tised  by  the  Phciiiciuns,  was  long,  like  most  of  the  useful 
arts,  nothing  more  than  a  tradition  of  those  processes,  which 
had  most  uniformly  succeeded.    Now,  however,  we  feel  the  but  ought  not 
necessity  of  combining  with  it  those  principles,  thetipplica-  to  co»i»nue  so. 
tion  of  which  has  successively  unfolded  the  essential  circum- 
stances of  the  processes,  increased  and  improved  their  pro- 
ducts, and  may  yet  afford  new  views  either  of  economy  or 
perfection. 

Such  was  the  object  Mr.  Loysel  proposed  to  himself  in  Writeta  oa  it. 
170!,  in  the  Essay  presented  by  him  to  the  Academy  of  Sci- 
ences; which,  under  that  modest  tide,  left  far  behind  it  the 
works  of  Nery,  Merret,  Kunckel,  Haudiquert,  Blancourt, 
and  others,  who  had  written  on  the  subject. 

Still  more  recently  the  labours  of  Mr.  d'Artiguesf  have  D'Artigues. 
given  us  hopes  of  a  treatise,  that  would  embrace  the  whole 
of  this  art,  and  place  it  on  a  footing  with  the  present  state  of 
our  knowledge. 

The  two  papers,  that  Mr.  d'Artigues  has  already  commu-  Facts  noticed 
nicated  to  the  class,  have  called  my  attention  to  some  facts,  *J  the  author, 
that  I  had  noted  down  ;  and  which  appear  to  me  sufficiently 
connected  with  the  most  important  phenomena  in  the  pro- 
cesses of  this  art,  not  to  be  consigned  to  oblivion.  Of  these 
I  shall  proceed  to  give  a  succinct  account,  with  such  reflec- 
tions as  may  tend  to  elucidate  their  theory. 

The  chief  subjects  of  these  observations  will  be : 

1.  The  separation  of  glass  of  different  densities  by  eliqua-  Clarification 

tion  :  of  these. 

» 

•  Ann.  dc  Cbiro.  vol.  LXX11I,  p.  113.   Read  to  the  Institute,  the 
22ihof  Jan.  and  *th  of  Feb  18 10. 
t  Sec  Journal,  vol.  X,  p.  p.  56,  89. 

'2.  The 
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2.  The  results  of  the  annealing  of  large  masses  in  cruci- 
ble-moulds : 

3.  The  colouring  of  glass  red  by  copper,  and  in  cements  : 

4.  The  alteration  glass  undergoes  by  long-continued  heat: 

5.  This  alteration  by  the  fire  of  our  furnaces  compared 
with  that  of  volcanoes  : 

6.  Lastly,  what  constitutes  the  real  difference  between 
transpareat  and  devitrified  glass. 

Obs.  I.  Separation  of  glass  of  different  densities  by  eliquation* 

Ft<>e"menu  Tu  I7?t>  I  acc  ompanied  Mr.de  Button  to  the  plate  glass 
oi  Bjffjn.  rnanufattoiy  then  existing  at  Knuellc,  near  La  ogres,  under 
the  direction  of  Mr.  Allut,  who  wrote  the  article  g  I  act  He  in 
the  Encyclopedic.  His  object  was  to  make  some  experiments 
on  the  fabrication  of  a  mass  of  flint-glass,  for  constructing 
the  Untitle  d  echelons  described  in  the  first  volume  of 
Supplements.  •  I  shall  uot  speak  of  the  various 
tried,  and  the  difficulties  that  obliged  him  to  give  up  the 
hope  of  obtaining  one  single  piece  of  sufficient  thickness  ; 
but  con 6 ne  myself  to  the  very  extraordinary  result  of  one 
trial  I  witnessed,  and  which  I  conceive  may  be  compared  to 
what  metallurgists  term  etitjuation, 
Gbvsftp*.        A  muss  of  flint-glass*,  37  niiL  [1*46  inches]  thick,  bad 

»re«flMrittV«$iUfct  keen  run  out  on  the  copper  table.  A  portion  of  this 
if  by  eliqua-  glass,  about  three  or  four  finders  thick,  was  left  in  the  cru- 
1,0,1  cible  ;  and  it  was  supposed,  that,  by  charging  it  afresh  with 

the  common  composition,  the  glass  obtained  would  be  so 
much  the  finer,  because  it  would  approach  nearer  in  qua- 
lity to  flint-glass.  The  refined  glass  having  been  ladled  into 
the  cistern,  and  run  on  the  table  to  the  thickness  of  three 
lines,  was  placed  in  the  annealing  furnace.  When  it  was 
taken  out,  its  quality  was  examined ;  and,  to  our  great 
surprise,  on  cutting  it  there  Qppeared,  instead  of  a  single 
glass,  two  very  distinct  strata,  the  line  of  separation  of 
which  was  plainly  marked, '  and  extended  throughout  the 
mass  ;  the  lower  stratum  occupying  about  one  third  of  the 

*  The  composition  was  33  parts  powdered  Bf  ada  jrascsjr  crystal. 
S3  minium,  )6  soda,  and  l  nitre.  EJeip,  dc  Chim.  dc  Dijon,  vol,  i, 
p.  I/O. 

thickness 
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thickness.  I  brought  away  a  piece  of  it,  which  I  showed  at 
the  poblrc  lecture*  of  the  Academy  of  Dijon,  in  the  col* 
lectioD  belonging  to  which  it  was  deposited. 

It  was  already  well  known,  that  glass,  in  the  composition  Tha  lead  ren- 
of  which  a  large  proportion  of  oxide  of  lead  is  employed,  seldom"^!?1* 
does  not  easily  afford  a  homogeneous  mass,  because  the  form, 
denser  parts  are  not  retained  by  an  affinity  capable  of  pro- 
ducing an  equilibrium  ;  and  hence  the  difficulty  of  ob- 
taining flint-glass  free  from  streaks.    But  such  a  speedy 
and  complete  precipitation  is  a  solitary  instance,  arising 
from  a  combination  of  circumstances,  which  we  can  scarcely 
hope  to  reproduce.  * 

From  what  has  been  said,  we  can  scarcely  doubt,  that  the  its  ttreaks  a 

streaks,  from  which  glass  abounding  in  oxide  of  lead  is  commence. 

r  r  ~  e    v  mentafels. 

seldom  tree,  arise  from  a  commencement  oft  eliquation.  quation. 

The  horizontal  position  of  these  streaks  proves  it ;  for  they 

are  not  distinctly  perceptible,  except  the  light  comes  to  the 

eye  io  a  direction  parallel  to  the  zones  of  unequal  density. 

1  have  a  piece  of  flint-gluss,  manufactured  also  under  my 

own  eye,  which  is  three  cent.  [l'l8  in.]  thick,  which  any 

one,  not  apprised  of  the  contrary,  would  suppose  to  be 

perfectly  good,  because  the  division  is  softened  down. 

Obs.  1L   Tri*U  of  a  crucible-mould  for  annealing  large 

masses  of  glass* 

In  the  various  experiments  made  at  the  plate-glass  manu-  Stone  mould 
factory  at  Rouelle  for  the  same  purpose,  a  hard  calcareous  ££J^fof 
stone,  cut  io  the  shape  of  a  circular  crucible,  was  at  6 ret  glata. 
employed.   It  was  supposed,  that,  when  it  had  been  con- 
verted into  lime  by  a  graduated  hre, without  having  its  shape 
altered,  it  would  hold  the  refined  glass;  so  that,  bounding 
the  bottom  accurately,  the  glass  would  be  aunealed  by 
cooling  slowly  in  it,  as  in  an  annealing  furnace.   The  result 
was  a  mass  full  of  large  blebs  throughout  its  substance* 
and  oo  its  surface. 

With  the  same:  view  trial  was  made  of  a  crucible-mould 
made  of  the  best  potter's  clay,  and  baked  as  hard  as  pos-  °»©uW. 
sible.   The  glass  was  perfectly  refined  in  this,  and  retained  Rc$u,t 
its  homogeneoosuesi  in  annealing;  but  the  mass,  7  cent, 
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[t*75in.]  thick,  aud  120  [47*2  in.]  in  diameter,  was  divided 
by  cracks  from  the  centre  to  the  circumference ;  because  the 
adhesion  of  the  glass  to  the  sides  of  the  crucible  bad  pre- 
vented it  from  contracting  its  dimensions,  the  clay,  so 
highly  baked,  not  being  susceptible  of  an  equal  diminution, 
of  bulk  in  cooling.  .  I  preserve  a  piece  of  this,  cut  in  the 
form  of  a  serre-papier,  the  transparency  of  which  in.  so 
great  a  thickness  is  remarkable,  though  the  composition 
was  uot  prepared  for  being  colourless. 

Obs.  III.    Glass  coloured  red  by  copper. 

Red  gkti.    .     Hitherto  glass  has  been  stained  red,  whether  for  church 
windows,  or  for  imitating  gems,   only  by  combining  in 
djffercat  proportions,  accordiug  to  the  tint  desired,  oxide  of 
gold  by  tin,  oxide  of  manganese,  and  sulphuret  oi  anti- 
mony.   Such  are  the  compositions  indicated  by  Fontauicu, 
and  in  LoysePs  Essay  on  Glassmaking. 
Glass  stained       Clouet  has  given  a  different  process  in  his  Inquiries  iuto 
red  by  iron,    the  Composition  of  Enamels,  which  he  was  so  kind  as  to 
communicate  to  me  in  manuscript  some  yea™  ago,  and 
which  I  published  in  the  Annals  of  Chemistry,  for  May, 
1800.    This  process  consists  in  iixiug  the  colour  of  red 
oxide  of  iron,  by  calcining  a  mixture  of  sulphate  of  iron 
and  sulphate  of  alumine:  but  he  precisely  declares,  that 
we  have  no  metallic  oxide,  which  gives  a  red  directly  by 

f»»io»  that  this  colour  must  be  composed  of  different 

substances  and  that  it  is  desirable  to  multiply  experi- 
ments with  the  new  metals,  which  would  perhaps  furnish  a 
red,  that  is  not  to  be  produced  directly  or  easily  by  any  of  the 
metallic  siifotanccs  anciently  knoivn.  He  speaks  of  the  ox- 
ide of  copper  only  in  the  preparation  of  green  enamel:  and 
and  by  copper,  though  he  sometimes  obtained  a  tolerably  fine  red  from  it, 
particularly  by  mixing  with  it  oxide  of  iron,  he  says,  that 
this  colour  is  very  fugacious,  and  frequently  disappears  eveu 
while  the  glass  is  making. 
Rcdgla«          An  accident,  that  happened  in  1783  at  the  plate  glass 

bV0Tn^cdLtlnBnufaCt0ry  °f  St"  Gobm'  «PP«i«l  to  me  to  ascertain  the 
circumstances,  in  which  we  may  hope  to  fix  in  glass  the 
colour  of  red  oxide  of  copper ;  and  a  direct  experiment, 

made 
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at  the  laboratory  of  the  Polytechnic  school,  tends  to 
confirm  this  conjecture. 

It  is  the  practice  in  plate  gla*s  manufactories,  when  the  partcfaladi* 
glass  is  refined,  to  ladle  it  out  of  the  pot  into  a  cistern,  which  ^'^[^g^ 
is  afterward  taken  out  of  the  furnace,  that  the  glass  may  be 
run  on  h  tnble.    The  ladles  ure  made  of  copper,  with  an 
iron  handle,  and  are  dipped  into  water,  as  soon  as  they  begin 
to  get  hot.    A  workman,  having  neglected  this  precaution, 
brought  out  only  u  part  of  his  ladle.    It  was  supposed,  that 
the  melted  portion  *ould  sink  to  the  bottom  of  the  pot,  and 
be  preserved  there  as  under  a  vitreous  flux.  Accordingly  the 
casting  and  unhealing  were  proceeded  with  as  usual  ;  but  to 
the  surprise  of  the  workmen,  the  glass  exhibited,  not  only 
•  few  metallic  grains  embedded  in  it,  but  bands  pretty  uni- 
formly coloured  of  a  very  blight  red.     I  lay  before  the 
Class  a  piece  of  this  glass,  polished  on  one  side,  17  cent, 
[6*7  io.]  long,  12  cent.  [4*7  in.]  wide,  and  7  mil.  [2 '75  lines] 
thick. 

There  can  he  no  doubt,  that  this  colour  was  produced  by  Theory, 
the  copper  carried  suddenly  to  that  degree  of  oxidation* 
w  hich  gives  it  this  property  ;  and  Axed  in  this  state  by  its 
ditfusion  through  the  vitreous  mass.    But  can  we  be  ccr-  Can  we  pro- 
taiu  of  reproducing  the  same  circumstances?  and  by  what  fe"^ca|  pl^l" 
means?    This  1  was  desirous  of  ascertaining  by  experi-«me? 
ment. 

J  took  some  powdered  plate  glass,  mixed  it  with  three  per  Experiment 
cent  of  copper  tilings,  and  brought  the  mixture  to  complete  JJJJ^plate 
fusion*   The  glus's  was  without  colour,  and  the  copper  in 
metallic  globules. 

1  repeated  the  experiment  with  commoti  white  glass  and  with  common 
six  per  cent  of  copper  Clings;  and  obtained  a  vitreous S1**5' 
muss,  well  fused,  and  of  a  very  uniform  red  colour,  but  so 
deep,  that  it  appeared  in  the  state  of  enamel  rather  than  of 
glass.  On  the  surface  was  observable  a  crust  less  compact, 
approaching  to  the  nature  of  scorue,  of  a  brown  inclining  to 
black. 

Mixtures  of  glass  and  copper  in  the  state  of  oxide,  even  and  wi(h  oxi<Jc 
in  the  lowest  degree,  afforded  only  a  greenish  tinge.and  part  of  copper.  • 
of  the  copper  was  reduced. 

These  results,  while  they  announce  the  possibility  of 
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accnutit  for 


At  tr  rapt*  lo 


producing  a  red  glass  with  copper,  confirm  the  opinion  of 
Clouet  respecting  the  difficulty  of  rendering  this  colour 
fixed  in  the  fire.  But  why  did  plate  glass  afford  only  re- 
duced copper,  while  common  white  glass  produced  a  vitreous 
oxide  ?  It  seems  to  me,  that  it  would  be  difficult  to  account 
for  it  by  supposing,  that  the  Utter  contained  some  oxigen- 
attng  substance:  but  it  offers  itself  naturally  when  we  con- 
sider, thut  the  compositiou  of  the  former,  being  much  more 
fusible,  occasioned  the  fusion  of  the  metal,  and  thus  with- 
drew it  from  the  action  of  the  air,  before  the  temperature 
was  sufficiently  high  to  be  effectual. 

It  is  unnecessary  to  observe,  that  this  explanation  is  not 
inconsistent  with  the  phenomenon  before  described ;  since 
the  spoon  did  not  pass  to  the  state  of  vitreous  oxide  in  trig 
plate  glass,  till  it  had  repeatedly  undergone  the  action  of 
the  air  and  of  the  heat  of  the  furnace  simultaneously. 

Mr.  d'  Arret  has  made  several  trials  for  colouring  glass 
with  cements  impregnated  with  colouring  metallic  oxides. 
Fie  employed  iron,  copper,  cobalt,  and  manganese,  in 
various  proportions,  and  in  different  6tates.  Iron  left  but  a 
pule  colour.  Cobalt  and  manganese  coloured  only  the  ce- 
ments. In  that  made  with  copper  left  from  the  distillation 
of  its  acetate,  the  glass  wns  completely  devitrified,  and  of  a 
deep  green  at  its  surface,  the  colour  growing  lighter  toward 
the  centre,  where  it  had  a  reddish  tinge,  A  plate  of  glass 
coloured  by  cobalt  having  been  placed  in  the  common  ce- 
ment with  a  capsule  of  white  glass,  and  exposed  to  a  heat 
of  50°  of  Wedgwood ;  *  part  of  the  capsule  was  found  to 
be  tinged  blue,  without  having  undergone  fusion,  the  sur- 
faces  being  only  divested  of  their  polish,  and  a  little  rough- 
ened ;  which  is  readily  accounted  for  by  the  known  pro- 
perty of  this  metallic  oxide  to  rise  in  vapour  at  a  very  high 
temperature. 


Derifrffrci- 
ticn  of 


Obs.  IV.    Of  the  alteration  that  gfass  undergoes  by  the 
action  of  great  heat  long  continued. 

The  interesting  paper* of  Mr.  d' A rtigues  on  the  devitri- 
fication of  glass*  has  turned  men's  opinions  toward  the 


•  Aa.  de  CUim.  vol.  L,  p.  325 1  or  Journal,  vol.  X,  pp.  59, 69. 
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Veal  cause  of  this  phenomenon,  which  was  too  long  const-  ^  confi- 
dered  as  the  product  of  a  cementation  according  to  Reau-  nued  heat, 
mur's  process*.    Certaiu  facts,  which  I  noticed  long  ago, 
may  furnish  some  particulars  illustrative  of  the  explanation 
he  has  given* 

In  1784,  Mr.  Ciffle,  a  porcelain  manufacture  at  Luneville,  Specimens,  by 


sent  me  several  specimens  of  glass  of  different  qualities,1 


rendered  opake  by  the  long-continued  action  of  heat,  with- 
out having  been  surrounded  by  a  mixture  of  sand  and 
gypsum  in  Reaumur* s  mode.  The  five  pieces,  which  I  lay 
before  the  class,  made  part  of  these  specimens,  aud  have  the 
original  labels  still  fastened  to  them. 

No.  1  is  a  piece  of  common  window  glass,  13  cent,  by  10  No.  I. 
[5  fn.  by  3-of],  which,  by  exposure  to  the  strong  heat  of  a 
porcelain  furnace,  without  any  cement,  has  become  abso- 
lutely opake,  and  very  white,  without  any  alteration  of  its 
shape ;  and  has  acquired  much  greater  hardness  and  soli- 
dity. 

No.  2,  a  piece  of  the  same  window  glass,  exposed  in  the  Net, 
same  furnace,  aud  touched  by  the  flame,  has  also  become 
opake,  and  of  a  fioe  white  in  the  fracture ;  but  the  surface 
has  a  yellowish  tinge. 

No.  3  it  a  piece  of  bottle  glass,  kept  in  the  fire  in  char-  Ko.  3. 
coal  dust,  equally  become  opake,  of  a  fine  white  internally, 
with  a  uniform  shining  coat  of  brown  black  over  all  ita 
surface. 

No.  4  is  a  piece  of  a  bottle,  which  has  undergone  the  Ne»  i» 
heat  of  a  porcelain  furnace  surrounded  with  powdered  soot. 
It  baa  acquired  a  coat  of  a  deep  bistre-colour,  but  within  is 
completely  devitrified,  and  equally  white. 
No.  5  it  the  bottom  of  a  bottle/which  wns  exposed  to  the  No.  5. 
violent  heat  without  being  surrounded  with  any  thing, 
white  and  opake  throughout  its  whole 


itrt- 


At  the  time  of  these  experiments  by  Mr.  Ciffle,  and  in-  Ghttdev 
deed  some  years  before,  Mr,  James  Keir  had  announced,  fie<1  *>trio»»* 
that  glass  might  be  rendered  opake  by  long  continued  an-  Mr. " 


i.  de  PAcad.  de»  Sciences,  1739. 
f  It  was  longer  when  it  came  to  my  hands,  but  I  reduced  it  to  these 
s,  in  oider  to  mtke  experiments  with  some  pieces  of  it. 
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nealiog,  without  any  cement;  and  that  in  this  state  it  w^«» 

more  dense,  and  less  liable  to  break  by  a  sudden  transition 

from  cold  to  hot,  or  the  contrary.    The  latter  property 

t/us  confirmed  by  the  experiments  of  Mr.  Ciffle,  so  this* 

lie  did  not  hesitate  to  consider  glass  so.  altered  as  the  inosst 

proper  substance  for  supplying  chemistry  with  vessels  at. 

ouce  refractory  and  not  liable  to  crack. 

The  effect  Mr.   Keir,  after  baring  described   these  phenomena, 

ascribed  to     ascribed  it  to  tlie  crvstallizatiou  of  the  viireous  matter:  an 
ciystalUxation  _ 

opinion  naturally  arming  from-  the  aspect  of  the  fracture, 
which,  instead  of  beiug  conchoidal,  as  in  transparent  glass, 
exhibits,  if  not  facets,  at  least  very  deckled  parallel 
stride. 

Tbr« supported  The  observations  of  Mr.  d'Artigues  strongly  support 
by  the  this  explanation.    1  have  myself  a  mass  of  ^lass.  found  five 

oi  d\\rtiguet.  years  ago  at  the  bottom  of  a  crucible  at  the  manufactory  of 
St.  Gobin,  which  appears  formed  to  afford  a  demonstration 
of  it;  since  we  can  distinguish,  even  with  the  naked  eye, 
prisms  shootiug  from  thedevitrilied  crust  that  constitutes  its 
surface,  and  which  is  2  or  3  mill,  [about  a  line]  thick. 
E»»t  \i  fh'u  al-      I>  it  true  however,  that  all  these  changes  are  srlely  the 
*a7s  t5ie"te?  effect  of  a  crystallization?  and  can  we  admit  with  Mr. 
and  is  there  a  d'Artigues,  "  that  a  precipitation  takes  place  throughout  u 
precipitation  .  ^  mil8S>         Dr  tj,e  componcut  parts  obeying  at  the  same 

time  the  laws  of  attraction"  ?  Before  I  attempt  to  solve 
Experiment*    these  questions,  I  shall  add  a  few  more  facts,  resulting  from 
by  d  Arcet.     CXj)eriments  on  this  subject  made  by  Mr.  d'Arcet,  aud  the 
consequences  of  which  will  uaturally  find  a  place  in  this  dis- 
cussion. 

■ 

Specimen  i.       Among  the  ten  specimens  from  these  experiments,  which 

£Xle8ii/  he  1>Ul  inl°  my  hands»  No*  1  is  a  Piece  of  bott,e  S,n8S»  which 
det.irifitd.      was  exposed  for  three  days  to  a  heat  of  50°  of  Wedgwood  in 

Iteaumur's  cement.    The  devitrification  is  complete  ;  inte- 
riorly it  has  a  rosy  tinge ;  the  fracture  exhibits  striae,  ar- 
ranged  iu  stars,  to  the  very  centre ;  it  gives  no  signs  of 
electricity  by  friction  ;  it  rather  scratches  rock  crystal,  than 
is  scratched  by  it ;  corundum  leaves  a  mark  on  it  scarcely 
perceptible  through  a  lens. 
Specimen  3.       No.  2,  exposed  to  the  same  fire,  the  same  time,  in  the 
Another  with  game  cement,  has  barely  acquired  an  earthy  crust,  which  is 
*  '  scratched 
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scratched  by  rock  crystal.    The  interior  has  remained  of  the 

nature  of  a  green  glass,  transparent,  and  forming  a  geode  A  reode. 

by  the  contraction  of  the  matter,  while  adhering  to  the 

crust.    This  glass  contained  oxide  of  lead. 

No.  3  includes  two  artificial  intaglios.    They  are  made  of  ^P«cj««\3« 

"  ,  *  Artificial  in- 

bottlc  glass,  moulded  first  in  a  cupelling  furniice  on  an  im-  tigliotuf 
predion  taken  with  tripoli,  and  then  devitrified  at  a  heat  of  S1*55- 
5l#of  Wedgwood.  Thty  are  not  electric  by  friction  even 
on  the  polished  faces*  Their  specific  gravity  is  2*801* 
Corundum  scarcely  leaves  a  visible  trace  on  them.  This 
hardness,  which  is  such  that  it  allows  them  to  be  used  as 
dies,  and  the  chastity  with  which  impressions  from  them 
represent  antiques,  have  introduced  the  products  of  these 
trial*  among  the  ornamental  arts ;  and  this  not  only  for 
intaglios,  but  also  for  cameos,  the  figures  of  which  are  Cameo*, 
now  executed  of  a  different  colour  from  the  ground,  by  the 
addition  of  coats  of  glass  of  a  different  composition,  to  imi- 
tate onyxes;  devitrification  being  afterward  employed,  to 
give  them  that  hardness,  which  is  the  principal  characteristic 
of  precious  stones.  I  shall  say  no  more  of  this  new  art,  the 
processes  of  which,  we  may  easily  foresee,  will  be  improved 
by  that  industry,  which  will  also  extend  its  applications. 

No.  4  is  a  piece  of  a  globe  of  the  same  glass,  cut  to  be  Specimen  4. 
used  as  a  capsule,  and  afterward  devitrified  in  Reaumur's  A  c*l>,w*'* 
-^ment  at  50*  Wedg.  The  fragments  with  it,  bein«r  from 
a  similar  capsule,  show  the  striated  fracture.  Corundum 
scarcely  leaves  a  visible  mark  on  them,  and  they  are  not 
sensibly  electric  by  friction.  These  fragments  may  be 
heated  red  hot  in  the  fire,  and  immediately  thrown  into 
water,  without  losing  any  thing  of  their  solidity.  1  have 
kept  them  in  sulphuric  acid  in  the  strongest  fire,  and  they 
have  come  out  without  the  least  alteration,  or  loss  of 
weight. 

No.  5  is  remarkable  for  the  differences  it  exhibits.    It  Specimen  5. 

ha*  still  the  vitreous  fracture :  is  evidently  translucid  at  the  ^-J^of sloW 

.  .  .  -  refrigeration 

ed^e*  ;  becomes  electrical  by  friction  ;  and  is  scratched  by  merely. 

nlex.  Accordingly  it  differs  from  bottle  glass  only  by  the 
appearance  of  a  grayish  white  porcelain  or  enamel,  which  it 
has  acquired  in  losing  its  transparency.  But  these  diffe- 
rences may  be  accounted  for  by  the  process  employed  in 

this 
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this  experiment,  the  object  of  which  was,  to  learn  what 
would  be  the  result  of  slow  refrigeration  alone.  It  is  evi- 
dent, that  the  heat  was  not  carried  to  a  sufficient  height, 
or  that  it  was  not  continued  long  enough,  to  complete  the 
devitrification. 

Specimens  6,  No.  6,  7,  and  9,  are  the  results  of  trials  to  devitrify  pieces 
7  *™!d*i  °f  s*«in«d  glass  from  church-windows,  coloured  red  by 
Stain  gats.  OTae  of  gold,  and  blue  by  oxide  of  cobalt.  The  first  two, 
in  losing  their  transparency,  have  acquired  a  purple  tinge  : 
but  one  of  them,  which  had  lead  in  its  composition,  had 
but  little  consistency,  and  was  interiorly  full  of  blebs,  and 
as  it  were  spongy ;  while  in  the  other  the  devitrification  had 
pursued  its  usual  and  regular  course  from  the  two  surfaces, 
leaving  in  the  middle  a  remainder  of  vitreous  matter,  which 
would  have  disappeared  on  a  longer  continuance  of  the  fire. 
This  exhibits  some  signs  of  electricity  by  friction  ;  sod 
both  are  scratched  by  rock  crystal. 

The  fragment  stained  by  cobalt  announced  by  the  aspect 
of  its  fracture,  which  was  still  a  little  vitreous,  that  the  devi- 
trification was  not  far  advanced,    It  had  lost  all  its  transpa- 
rency however :  and  its  blue  colour,  though  weakened  in 
the  mass,  was  much  more  intense  at  the  surface.    It  w<*g 
still  a. weak  insulator.    Its  hardness  was  such,  that  corun- 
dum scarcely  made  a  perceptible  impression  on  it. 
Specimens.       No.  8  is  remarkable  us  a  fresh  proof,  that  devitrification 
Farther  proof,  always  commences  at  the  surfaces,  and  proceeds  gradually 
tion^g^n-f0^*0       centre,  when  the  heat  is  continued  long  enough, 
at  the  surface.  This  piece  resembles  a  small  geode,  the.  crust  of  which, 
completely  devitrified,  includes  a  portion  of  the  substance 
still  in  the  state  of  perfect  glass.    We  shall  find,  that  these 
accidents  equally  occur  in  the  devitrifications  by  the  fire  of 
volcanoes. 

Specimen  to.     No.  10  exhibits  a  result  still  more  interesting.    It  is  an 

forrn^n  Snug.  atten,Pt  to  form  an  int»g»o,  not  by  moulding  it  in  the 
lio,  afer  the  state  of  glass,  and  devitrifying  it  afterward;  but  by  devi- 
dl^ifieJ      trifying  it  previous  to  its  being  placed  on  the  mould,  to  re- 
ceive the  impression.    The  fusion  has  produced  a  very 
homogeneous  mass,  of  a  dull  gray  colour,  which  exhibited, 
though  imperfectly,  an  impression  of  the  figure  in  relief  on 
which  it  had  been  cast ;  while  its  completely  vitreous  frac- 
ture, 
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ture,  and  translocency  on  the  edge*,  evidently  announced  a 
return  to  the  Mate  of  glass,  as  far  as  it  could  in  the  propor- 
tions of  its  present  composition. 

F ram  these  characters  I  could  not  avoid  suspecting,  that 
there  most  be  a  correspondent  change   in  the  specific 
gravity.    This  was  fully  proved  ou  trial ;  for  that  of  the 
thus  brought  back  to  the  vitreous  state  was  only  2*625; 
that  of  the  same  glass,  when  completely  de vitrified, 
always  from  2*77  to  2*801. 
Mr.  d'Artigues  has  rightly  observed,  that  glass,  when  Efoeuidrv  a©, 
devitrified,  is  not  so  bad  a  conductor  of  heat  and  electricity  JttSsTifiB? 
as  before.    In  fact  we  have  seen,  that  several  pieces  of  dif-  princi|>l«  of 
fereot  kinds  of  glass,  when  brought  to  this  state,  no  longer  ^e,^^^'*1 
exhibited  any  sign  of  electricity  by  friction.    If  it  were  pos-  menu 
stble  to  doubt,  that  this  property  depended  more  on  the  na- 
ture of  the  component  parts,  than  on  the  mauner  of  their 
arrangement,  we  should  be  obliged  to  return  to  this  princi- 
ple from  the  result  of  the  experimeut,  in  which  devitrified 
glass,  restored  to  its  former  state  by  being  fused  again  with- 
out addition,  and  having  resumed  its  original  density, 
fracture,  and  other  characters  (except  the  transparency, 
which  appeared  only  on  the  edges),  showed  uo  more  dispo- 
sition to  become  electric  by  friction  than  before* 

All  the  products  of  devitrification  I  have  hitherto  men-  D*viirific4tion 
tiened  concur  in  showing,  that  it  commences  constantly  at  ^^^iTuin 
the  surfaces:  and  this  is  a  fact  of  sufficient  importance  forsurfice. 
us  to  inquire  into  the  real  cause  of  such  accidents,  as  may 
give  rise  to  objections  against  this  principle. 

Are  there  in  reality  instances  of  a  devitrification  effected  A  *Pcctmra 
interiorly ;  or  between  two  portions  of  unaltered  glass  ?  A  eonuadictinf 
plate  from  the  glass-house  of  Preraontre,  given  me  by  Mr.  th'M  : 
d*Arcet,  appears,  at  first  sight,  to  show  the  possibility  of 
this.    The  part  completely  devitrified  forms  a  very  white 
stratum,  absolutely  opake,  5  or  6  mil.   [2  or  2*4  lines] 
thick,  between  two  strata,  rather  thicker,  of  green  glass, 
which  have  retained  all  their  transparency,  and  exhibit  the 
vitreous  fracture  very  decidedly  contrasted  with  the  striated 
fracture  of  the  devitrified  part. 

But,  oo  a  careful  examination  of  this  piece,  we  soon  per-  Dut  in  facta 
eeire,  that  it  was  not  cooled  at  rest;  and  that  a  portion  of  pw* <**«• 

the 
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the  glass,  which  was  still  fluid  beneath  the  superficial  stra* 
turn,  that  hud  become  opuke  and  more  refractory,  was  cur* 
ried  above  it  by  the  motion  of  the  crucible,in  taking  it  out  of 
the  furnace.  A  comparison  of  it  with  another  plate  of  the 
same  glass,  in  which  we  find  only  the  two  strata  in  thair  na- 
tural order,  appears  to  nte  to  leave  no  doubt  of  the  truth  of 
this  explanation. 

Obs.  V.    Devitrification  of  glass  by  the  fire  of  volcanoes. 
Supposition        The  hypothesis  framed  by  the  celebrated  Dolomieu  is  well 
4%ffl  Vf ,CaniC    known :  that  the  fires  of  volcanoes  do  not  act  like  those  of 
common  fires,  our  furnaces ;  that,  though  they  produce  prodigious  effects, 
their  activity  is  not  great ;  that  the  fluidity  they  occaslou  is 
not  that  of  vitrifying  mfctter  ;  and  lastly,  that  even  the  most 
fusible  substances,  included  in  the  body  of  rocks,  might 
have  flowed  in  burning  torrents,  without  having  undergone 
any  perceptible  alteration*. 
Supposed  He  imagined  he  had  found  a  proof  of  this  in  the  state  to 

proof  of  this    which  pieces  of  glass  had  been  reduced  at  the  time  of  the 

in  plass  buiivd  ,r  .         .  .  rt,  »  •  ^» 

in  la<a at        dreadful  eruption,  that  covered  1  orre  del  Oreco,  in  -1794. 

Torre  del  This  glass,  the  shape  of  which  was  still  distinguishable, 
had  become  of  an  ©pake  white.  The  alteration  extended 
sometimes  throughout  its  whole  thickness:  sometimes  it 
left  glass  still  untouched,  with  its  original  colour  and 
transparency,  between  two  opake  crusts.  Dolomieu  laid 
before  the  class  several  specimens  of  these  glasses,  found 
in  digging  on  the  spot.  He  was  m>  «;ood  as  to  present  me 
with  a  Tew  specimen-,  some  of  which  were  authenticated  by 
Similar  effect*  vo'c  Inic  scilll;r  adhering  to  tin  tnf :  and  I  promised  him 
inourghus-  jn  return  several  fragments,  found  it;  a  furnace  [four  d 
ttnulrt],  where,  as  i*  too  frequently  the  ca^e  for  the  manu- 

*  Journ.  de  Vina.  vol.  XXXVII,  p.  ich.    Joarn.  drs  Mutes,  No. 
82,  p.  55. 

•f  Mr.  Bn  islnk  mrntio!i«*  m  his  Tour  through  Campania,  vol.  I,  p. 
9so,  apiece  of  window  class  bent  in  different  direction?,  tVc  surfaces 
of  which  were  converted  into  Reaumur**  porcelain,  while  the  interior 
retained  the  state  and  appearance  of  glass.  Dr.  Tbo&sou,  in  his  cata- 
logue of  substances  found  in  the  lum  of  1704,  hat!  already  described 
fragment*  of  glass  thu*  modifl*"!,  to  which  he  gave  the  name  of  glass- 
stone. 

facturer's 


Digitized  by  Google 


AST  OF  «LA*SMA*IHG.  gj 

'*  profit,  the  broken  glasses  ere  raised 
to  remaju  till  the  working  ceases,  or  till  their 
obliges  it  to  be  stopped  tor  emptying  the  furnace;  in  which 
he  would  find  the 


Doiomieu,  having  seen  them  in  my  collection,  with  prof,  whickcoa- 
Pfatf,  of  Kiel*  who  was  then  in  Paris,  frankly  confessed,  * 


that  he  bad  nothing  to  object  against  the  identity  of  the  ef- 
fects of  the  glass-house  fire  and  the  fire  that  had  acted  on  the 
glasses  found  at  Torre  del  Greco ;  and  he  selected  a  few 
specimens  for  bia  collection. 

The  fact,  which  authorizes  us  to  compare  the  effects  of  Experiment* 
the  fire  of  volcanoes  and  of  our  furnaces  at  equal  intensities,  j?^""* 
is  supported  by  experiments,  commnuicated  to  me  by  Mr.  d'Arcct 
dArcet,  which  are  equally  interesting  for  their  practical 
application,  and  the  consequences  deducible  from  them 
respecting  the  formation  of  basaltes. 

It  is  well  known,  that  basaltes  fuses  about  60*  Wedg. :  Sir  James 
and,  as  sir  James  Hall  has  very  justly  remarked,  the  product  experiments, 
of  this  fusion  is  a  glass,  having  all  the  characters  and  pro* 
perties  of  volcanic  glass**  I  have  obtained  some  myself,  in 
pretty  considerable  masses,  from  the  basaltic  prisms  of  the 
extinct  volcano  of  Drevin,  which,  after  the  operation,  could 
not  be  distinguished  faom  the  glass  produced  by  the  fusion 
of  hornblende  rock,  touchstone,  or  vitreous  obsidian  lava. 

Mr.  d* Arret  tried  the  processes  of  devitrification  on  vol-  Devitrifica$»n 
caoic  glass  itself.    He  subjected  to  it  pieces  of  15  or  16  oceanic 
cub.  cent.  [9  or  10  cub.  in.],  and  of  spec.  grav.  from  9*775  ' 
to  2784 ;  and  observed,  that  they  were  completely  devitri- 
ned  in  the  fire  of  a  cupelling  furnace ;  but,  if  the  heat  were 
earned  to  50*  Wedg.  only,  part,  that  had  been  before  devi- 
tnfi  ed,  returned  to  the  state  of  glass.  ^ 

I  need  not  remark  the  conformity  of  these  results  with  The  result* 
those,  which  sir  James  Hall  obtained  by  the  slow  cooling  of  3«  «** 
ba»altes,  which  be  had  first  converted  into  glass;  and  on**  ,HiU'"» 
which  pnoctpelly  he  founded  his  opinion,  that  basaltes  had 
been  originally  in  a  state  of  vitreous  fusion. 


•  Journ.  de  Pays  .  genniaal,  ao  7,  p.  S17- 
«st  HT,  pp.  8, 56 J 
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Artificial  The  volcanic  glass,  thus  brought  back  to  the  Hate  of  very 

touchstones  of  compact  and  very  fine-grained  litboid  lava,  induced  Mr. 
tVic  best  , 

quality.  d'Arcet  to  have  some  polished,  to  serve  as  touchstones  ;  and 
the  trials  he  made  leave  no  doubt,  that  they  would  supply 
the  place  of  the  native  stones  of  the  best  quality,  which  are 
becoming  very  scarce. 


Will  crystal! i- 
aatwn  account 
for  Uic  facts  ? 


ttt  objection. 


8d  objection. 


Dttiiuafied 
gla*.*  tumble 
«(^»n  wh  a 
jiow  -J*  red. 


Examination  of  what  constitutes  the  real  difference  between 
transparent  and  devitri/ied  glass. 

* 

Can  the  facts  I  have  recorded  be  explained  by  simple 
crystallization  ?  or,  to  express  myself  more  clearly,  can  they 
be  reconciled  with  the  known  effects  of  this  transition  of 
substances  to  the  regular  concrete  state,  and  with  the  hypo- 
thesis of  a  simultaneous  precipitation  of  some  of  their  fixed 
elements  ?  This  remains  for  me  to  examine. 

In  the  first  place,  we  may  observe,  that*  if  there  were  a 
crystallization  and  precipitation  at  the  same  time,  the  opake 
mass  resulting  from  these  would  no  longer  be  crystallized 
glass,  but  the  product  of  its  decomposition. 

In  the  next  place,  if  there  were  in  reality  a  separation  of 
some  of  the  ingredients  of  the  glass,  they  should  exhibit,  in 
some  parts  at  least,  the  appearance  of  the  colours,  the  de- 
gree of  hardness,  and  the  other  characters  peculiar  to  them ; 
of  which  we  do  not  perceive  the  least  indication. 

Lastly,  on  this  supposition,  the  state  of  combination 
having  ceased,  the  particles  abandoned  should  be  immedi- 
ately given  up  to  the  chemical  action  of  their  solvents:  but 
it  is  certain,  that  notning  is  taken  up  from  devitrified  glass 
even  by  the  most  potent  acids,  assisted  by  a  boiling  heat. 
It  must  be  acknowledged  therefore,  that  their  union  still 
subsits ;  and  even  that  it  is  more  intimate,  since  it  is  this 
that  constitutes  bodies  the  most  homogeneous,  most  solid, 
hardest,  and  most  capable  of  resisting  fusion  and  solu- 
tion. • 

According  to  Mr.  d'Artigues,  devitrified  glass 
fusible  again,  when,  by  reducing  it  to  powder,  the 
which  had  been  separated,  and  which  6erve  reciprocally  as 
fluxes  to  each  other,  are  again  brought  into  contact.  I  con- 
ceived it  wus  a  proper  subject  for  experiment  to  decide, 

whether 
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whether  this  fusion  would  restore  the  glass  to  its  former 
transparency,  and  other  characteristic  properties. 

I  took  a  piece  of  the  glass  No.  1  of  Mr.  Ciffle  (p.  69),  Experiment, 
that  is,  window  glass  devit-ified  without  any  cement,  remain- 
ing white,  perfectly  opake,  and  of  extraordinary  strength 
notwithstanding  its  thinness.  After  hairing  reduced  it  to 
powder,  1  put  7  gr»  [108  grs]  into  a  platiua  crucible  with  a 
cover,  and  raised  the  fire  to  16*0*  Wedg,  The  result  was  a 
mass  tolerably  well  fused,  but  white,  inclining  slightly  to 
greenish,  and  having  barely  some  appearauce  of  being 
translucid  on  the  edges ;  very  smooth  at  the  surface,  but 
beneath  it  fnll  of  little  cavities  occasioned  by  the  ebullition. 
There  was  a  loss  of  weight  of  59  mill.  [0«9  of  a  gr.]  or  a  lit- 
tle more  than  8  thousandths. 

It  became  an  interesting  inquiry,  to  find  what  change  a  Experiment 
refusion  would  produce  in  plate  glass,  in  which  the  mutual  with  P1** 
saturation  of  the  silex  and  its  fluxes  is  commonly  more  accu-  * 
rate ;  and  particularly  whether  in  this  also  there  would  be  a 
diminution  of  weight.    Into  a  platina  crucible  I  put  62  gr. 
[957*6  grs]  of  pulverized  St.  Gobin  plate  glass,  and  kept  it 
for  3{  hours  at  a  heat  of  48°  Wedg.    The  result  was  a  mass 
completely  fused,  the  frizzled  surface  of  which  [surface 
rati*ee],  to  use  the  term  of  the  glass-men,  indicated  ~a> 
slight  commencement  of  devitrification*,    which  had  a 
yellowish  tinge,  and  somewhat  greater  hardness  than  the 
interior ;  alterations  that  Mr.  d'Artigues  had  already  ob- 
served in  glass,  which,  being  more  simple  in  its  composi- 
tion, and  more  perfectly  combined,  resists  the  continued 
action  of  heat  much  more.    The  great  number  of  blebs, 
that  bad  formed  in  the  lower  part,  did  not  allow  me  to  de- 
termine with  accuracy  its  specific  gravity  ;  but  there  was  a 
loss  of  weight  of  2  dec.  [3  grs],  or  a  little  more  than  3 
thousandths,  without  any  circumstance  of  the  process  giving 
room  for  the  slightest  suspicion,  that  it  could  have  been  oc- 


•  Tkis  surface,  examined  with  a  lens,  nnwus  an  immense  quan- 
tity sf  small  fissures,  forming  by  their  intersections  prisma  with  on* 
equal  sides.  By  canting  the  light  to  pass  through  the  two  opposite 
fractures  on  the  aides,  rudiments  of  crystallization  are  perceptible  be- 
neath the  superior  crust,  which  ale.,  indicate  the  first  effects 
vitrification. 

Fx 
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casibned  by  Hay  tfciog  but  the  lots  of  tbis  quantity  of 
matter*. 

To  these  strong  reasons  for  rejecting  the  hypothesis  either 
Of  *  simple  modification  of  structure,  or  of  a  precipitation 

'  of  a  portion  of  the  component  parts,  let  us  add  the  increase 

Of  Adtdnm,  and  diminution  of  bulk. 

mJn?7  *r*L    A m0Dg  the  P1™*0**  of  Nitrification,  which  I  have  laid 

hardness, 

before  the  class,  there  are  several,  as  I  hove  remarked,  that 
cannot  be  scratched  by  rock  arystal «  there  ore  some,  on 
which  corundum  scarcely  loaves  a  mark  visible  by  a  lens  ; 
and  Mr.  CHHe's  No.  5  scratches  rock  crystal,  a6  on  aqua 
marina  would. 

and  density,  f  he  density,  that  glass  acquires  in  this  process,  it  still 
more  striking ;  though,  like  the  hardness,  it  is  only  the  of* 
feet  of  a  more  powerful  aggregation.  AH  the  pieces,  the 
specific  gravity  of  which  before  and  after  the  process  I  bad 
an  opportunity  of  comparing,  gave  a  difference  of  l€  or  I* 
bu"k  thousandth,  io  addition.    Mr.  d'Arcet  had  two  cubes  of 

tt  fted  boitie  bottle  glass,  of  the  manufactory  of  la  Garro,  out,  for  the 
purpose  of  ascertaining  their  bulk,  by  the  scale  of  Wedg- 
wood's pyrometer,  before  and  after  devitrification.  One 
advanced  17*,  the  other  11*;  which  gave  for  the  first  the 
proportion  of  1000  to  009 ;  for  the  second,  1000  to  958. 
The  glass  having  been  cut  from  the  same  piece,  and  conse- 
quently being  of  the  same  quality,  the  difference  between 
the  results  can  be  ascribed  only  to  a  greater  or  less  porttoo 
Of  the  CCment  adhering  to  the  surface  of  these  cubes ; 
Which,  however,  was  far  from  compensating  for  the  diminu- 
tion of  the  original  bulk.  This  is  farther  proved  by  the  co- 
lour, which  the  pieces  devitrified  in  Reaumur's 
assume  at  their  surface;  a  colour,  that  often 
them  to  some  depth,  and  can  arise  only  from  particles  of 
metallic  oxides  contained  in  the  sulphate  of  lime  em- 
ployed. 


•  Mr.  d'Arcet  has  sometime*  fouud  the  weight  of  the  cubes  of  glass, 
wttkh  he  subjected  to  the  process  of  devitrification,  increased  5  thoq. 
sandths  of  a  gramme  on  '2  grammes  [3t  grs]j  but  he  e  per  a  ted  iu  a 
t nn«mt.  The  same  mutt  have  been  the  case  with  the  pieces  No.  3  and 
4  of  Mr.  CUB*,  which,  as  bat  been  seen,  came  out  with  a.  coatiug. 
But  this  proves  nothing  against  the  two  experiments  related  above, 
nude  without  cement*  and  iu  p  Latin  a  crucible*. 

I  think 
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* 

I  thick  then  I  may  conclude,  that  the  characters  and  In  devirtiftca- 
properties,  by  which  transparent  it  distinguished  from  devi- tion  ******  *» 
trified  glass,  are  not  solely  the  effect  of  crystallization, 
either  of  the  same  integrant  particles,  or  of  some  of  it*  ele- 
ments, which  would  form  a  new  compound,  the  others  be* 
ing  separated  by  precipitation;  but^that  there  is  really  a  a  change  of 
change  of  proportions  io  the  compound,  by  the  votatiliza-  {J™^^^ 
tion  of  a  certain  part.    It  is  not  when  the  progress  of  cbemi-  tioa  of  some 
cal  analysis  daily  teaches  us,  that  less  than  a  thousandth  Im- 
part of  its  substance  added,  or  substracted  from  a  compound, 
produces  striking  changes  in  its  properties,  that  we  can  ad- 
mit the  explanation  of  so  many  character,  and  of  such 
striking  properties,  simply  by  the  mode  of  structure. 


XL 

Analysis  of  Olefiant  Gas :  by  Mr,  Theodore  pe  Saws* 

SURE*. 

* 

*jfVlE  inflammable  gasses  produced  by  the  decomposi-  Carburet  ted 
tion  of  Vegetable  substances  were  long  considered  as  sim-  hidrogen 
pie  compounds  of  hidrogen  and  carbon:  but,  when  the  JJJ^to%on 
proportions  of  these  elements  were  endeavoured  to  be  as-  taiu  oougen. 
certained  by  the  quantity  of  carbonic  acid  ga?  produced  in 
their  combustion,  and  that  of  oxigen  gas  employed  to  burn 
them ;  it  was  found,  that  more  water  was  formed,  than 
to  have  resulted  from  the  oxigen  used :  whence  it 
ecessarily  admitted,  that  the  inflammable  gas  must 
have  furnished  the  oxigen  for  this  surplus  .of  water.  Mr. 
Berthollet  has  made  the  greatest  number  of  experiments  BenhoIJetl 
on  this  subject:  he  has  subjected  to  analysis  several  inflam-  •*p«ri»«|»<»- 
mable  passes,  obtained  from  the  distillation  of  moistened 
charcoal,  of  oil,  and  of  camphor;  and  he  has  found,  that 
these  gasses,  all  of  which  had  beeu  considered  as  com- 
pounds of  hidrogen  and  carbon,  and  had  been  termed 
carboretted  hidrogens,  contain  oxigen  aUo,  and  should  be 

♦  Ana.  it  Chim.  vol.  LXXTI1I,  p.  57-   Read  to  the  Society  of 
Physics  sod  Natural  History  at  Geneva,  April,  1810. 
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called  oxicarbnretted  hidrogens.  The  gasses,  which  I  ob- 
tained by  the  decomposition  of  alcohol,  and  of  sulphuric 
etbet,  io  a  redhot  tube,  were  iound,  after  accurate  analyses, 
to  be  iocluded  in  the  same  class  and  it  wa»  the  same  with 
respect  to  the  hidrogen  gas,  tlfat  Dr.  Thomson  obtained 

from  the  distillation  of  peatf. 

After  lo  many  experirneuts  concurring  to  prove,  that 
oxigen  is  an  essential  intermedium  in  the  aeriform  com- 
bination of  hidrogen  and  carbon,  the  examination  of  a 
farther  number  of  compound  inflammable  gas***  would 
seem  superfluous;  and  it  is  no  doubt  for  this  reason,  that 
the  oktiant  gas,  obtained  by  subjecting  to  a  gentle  heat 
a  mixture  of  alcohol  with  four  times  its  weight  of  sul- 
phuric acid,  has  not  yet  been  accurately  analysed.  This 
gas,  discovered  bv  the  Dutch  chemist*,  is  particularly  dis- 
tinguished from  every  other  inflammable  gas,  as  is  well 
known,  by  forming  an  oil,  when  mixed  with  ox.munatic 
acid  gas,  and  by  furnishing  more  light,  and  more  carbonic 
acid,  when  burned. 
Obstacle  to  its     When  olefiant  gas  is  detonated  with  the  proper  propor- 
analy*.         tiou  of  oxigen  gas  for  burning  it  completely,  it  break,  the 
strongest  eudiometers.    This  has  prevented  Mr.  Bcrthollet 
from  adding  Us  analysis  to  those  1  have  mentioned  above  : 
and  he  made  no  attempt  to  surmount  this  difficulty,  be- 
Frcumed  to    cause  it  might  be  presumed,  that  the  olefiant  gas  contained 
contain  oxi-    oXigen,  from  an  experiment  of  the  Dutch  chemists ;  who 
,ea<  announced,  that  this  inflammable  £as,  if  passed  throu-h  a 

redhot  porcelain  tube,  expanded,  and  acquired  all  the 
properties  of  the  oxicarbnretted  hidrogen  obtained  from 
sulphuric  ether  by  the  same  process*. 

♦  See  Journal,  to!.  XXI,  p  326. 
t  lb.  vol  XVI,  p  241. 

t  When  the  Dutch  chemists  mentiontd  these  facts,  they  were  un- 
acquainted with  the  method*  since  inrentcd  for  analysing  inflamma-. 
We  jrasses  with  accuracy,  and  consequently  could  not  make  tbia  com- 
i  with  preciaiou.  It  is  probable,  from  other  experiment*,  that 
,  „  must  have  been  deposited  in  the  tube.  This  p*>ce*s  require* 
~  precautions,  for  us  to  place  any  confidence  in  it*  results.  It  is 
necessary,  that  the  olefiant  gas  should  be  perfectly  dry,  and  have  no 
oxigen  from  the  atmosphere  nifced  with  iU 

Dr. 
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Or.  Heory  has  made  known  the  gaseous  products  of  the  Dr.  Henry, 
•low  combustion  of  the  alefiant  gas  in  an  apparatus  of  hit 
invention,  which  exposes  the  operator  to  no  danger 
from  the  breaking  of  the  veseU*;  but  from  his  results  he 
baa  not  deduce*]  the  cousequences,  that  might  be  drawn, 
respecting  the  analysis  of  this  gas.  1  shall  exhibit  them 
here,  following  the  data  of  the  English  chemist. 

..  •■  t 

I  proceed  to  the  results,  which  I  have  obtained  in  re- The  au,lM**» 
...  '  experiment*, 

peating  all  the*e  experiments. 

The  defiant  gas  was  prepared  by  mixing  pure  alcohol  Mode  orpre- 
with  sulphuric  acid  in  the  proportions  mentioned  above.  P*rin*  lhe  *a  * 
1  interrupted  the  distillation  before  the  white  vapours,  pro- 
duced by  the  preseuce  of  sulphurous  acid,  were  abundant* 
Thia  sulphurous  acid,  which  was  in  part  in  the  6tate  of  gas, 
was  absorbed  by  liquid  ammonia. 

When  1  weighed  the  olefiant  gas,  the  barometer  was  at 
0*71893  [28*28  in.].  The  thermometer  attached  to  the 
barometer  was  at  3*75*  [38*75*  F.],  and  the  temperature 
of  the  gas  was  the  same. 

The  capacity  of  the  receiver  was  3527*8  cubic  cent. 
[214*83  cub.  in.]. 

The  mercurial  gage,  in  the  receiver  exhausted  of  air, 
stood  at  3*5  mil.  [l*38  line].  The  difference  of  weight  be- 
tween the  empty  receiver,  and  the  receiver  filled  with  the 
olefiant  gas  at  the  extreme  of  moisture  was  4*147  gr. 
[64*068  grt>]  without  any  correction. 

The  difference  of  weight  of  the  receiver  when  empty  and 
when  full  of  atmospheric  air,  under  the  same  circumstances, 
was  4*21  gr.  [65*026  grs]. 

•  Bibl.  Brit.  vol.  XLI,  p.  394/  [See  Phil.  Trans,  for  1808,  p.  282; 
•r  Journal,  toI.  XXII,  p.  83,  for  the  original.] 

f  Oa  comparing  what  follows  here  with  Dr.  Heury's  Paper,  itap* 
prats,  that  the  Freuch  translator  has  made  several  mistakes  with  re- 
rard  to  the  firms,  by  which  Mr.  de  Sauxsure  has  been  misled.  What 
be  says  therefore  does  not  apply  J  and,  as  of  coarse  it  would  be  useless, 
it  is  omitted.  C. 
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The  specific       Hence  it  follows,  that  the  weight  of  dry  atmospheric  air 
gr""jr«         is  to  that  of  dry  olefiant  gas  as  1000  to  985*2. 

1  have  found  by  direct  experiments  at  the  temperature  of 
[54°  F.]t  that  the  litre  [2*1  wine  pints]  of  dry  atmos- 
pheric air  at  0*76  of  a  met.  [29*8  in.]  weighs  1*228  gr. 
[18*967  grs] ;  consequently,  from  the  ratio  I  have  grvea 
above,  the  litre  of  dry  olefiaut  gas  weighs  1*2098  gr.  [18'G86 
grs]  at  the  same  pressure  and  temperature. 

1  row  proceed  to  the  analysis  of  the  gas  by  its  combus- 
tiou  over  mercury  in  Volta's  eudiometer.    I  have  already 
said,  that  this  instrument  bursts,  when  olefiant  gas  is  de- 
tonated in  it,  with  nearly  the  proportion  of  oxigen  gat  re- 
Mode  of  exe-  quisite  to  burn  it:  but  I  prevented  this  accident,  by  em* 
«*fdy  il       P'tymg  •  o*uch  larger  proportion  of  oxigen  than  the  ole- 
fiant gas  could  consume. 
,  Result.  I  mixed  100  parts  of  the  latter  with  500  parts  of  oxigen 

gas  deprived  of  carbonic  acid  by  potash.    These  500  parts 
of  oxigen  contained  23  5  of  nitrogen,  and  476*5  of  pore 
oxigen.    The  mixture  was  reduced  by  detonation  to 
parts.    Potash  and  hidresalphuret  of  potash 
in  this  residuum  201  parts  of  carbonic  acid  gas,  18 4*5  off 
oxigen  gas,  and  24  of  nitrogen. 
The  combus-      After  the  separation  of  the  carbonic  acid  ia  the  residue*! 

to  "  I"'1*  of  tbe  deto«atie*  of  olefiant  gas,  I  examined  whether 
the  whole  of  the  olefiant  gas  were  burned,  by  adding  ta 
the  residuum  a  small  portion  of  hidrogen  gas»  measured 
with  great  precision,  and  detonating  the  mixture.  By  this 
second  detonation  not  more  than  one  hundredth  of  car- 
bonic acid  at  the  most  was  formed :  the  condensation  of 
the  g asses  by  the  combustion  was  equal  within  a  hun- 
dredth to  what  should  have  resulted  from  the  action  of  the 
hidrogen  gas  I  had  added.  The  first  detonation  therefore 
had  effected  the  combustion  of  the  olefiant  gas.  In  the 
calculations  from  this  analysis  I  have  paid  no  regard  to  the 
products  of  the  last  operation,  because  they  are  sea  rely  to 
be  distinguished  from  erroursof  observation. 
Component  From  these  experiments  it  follows,  that  100  parts  of  this 
parts  of  toe  olefiaut  gas  consumed  for  their  combustion  nearly  292  parts 
of  oxigen  gas  to  form  water  and  201  parts  of  carbonic  acid. 
JJy  comparing  these  pumbers  with  the  litre,  and  substituting 

the 
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tb*  corresponding  weight,  we  find,  that  100  parts  by 
weight  of  dry  olenunt  gat  contaio 

Carbon  •  •  ••<•••••••  84*78 

Hidrogen  13*55 


■ 


98-33 


The  lorn  of  these  products  represents  very  nearly  the 
weight  of  the  olefiant  gas,  that  I  had  subjected  to  ana- 
lysis: the  difference  of  a  hundredth  aud  half  may  be  aft- 
scribed  to  errour  of  observation,  or  indeed  to  the  small 
quantity  of  inflammable  gas,  that  escaped  combustion. 
Hence  it  follows,  that  the  olefiant  gas  does  not  contain  jt 
any  observable  quantity  of  oxigen,  that  it  is  composed  of  oxigea. 
hidrogen  and  carbon,  and  that  it  should  be  termed  carbu* 
retted  hidrogen, 

Olefiant  gas  appeared  to  me  to  vary  a  little  in  its  weight  Vjiies  a  tiro* 
and  composition,  according  to  the  mode  in  which  it  was^^gjj 
prepared.    When  the  distillation  of  the  alcohol  and  sul-  pieptntioo. 
phuric  acid  is  carried  too  far,  the  gas  obtained  after  the  se- 
paration of  the  sulphurous  acid  is  a  trifle  lighter,  and  coo- 
tains  a  little  oxigen.    Iu  my  experiments,  however,  this 
oxigen  never  exceeded  the  four-hundredth  part  of  the  gas. 

In  the  processes  which  I  conducted  so,  that  there  was  The  difference 
no  oxigen  in  the  olefiant  gas,  I  did  not  always  find  it  JjjJ^JJi, 
precisely  of  the  same  gravity,  or  with  the  same  proportion  oated 
of  hidrogen  aud  carbon  ;  but  the  difference  amounted  only  OMfcXL 
to  two  or  three  hundredths,  and  coasequently  was  not  alto- 
gether independent  of  errour s  of  observation*    In  the  ex-  Heaviest  equal 
periiuent,  in  which  I  obtained  olefiant  gas  of  the  greatest  j?* 
specific  gravity  and  most  loaded  with  carbon,  its  weight  was  * * 
precisely  that  of  atmospheric  air.    The  litre  [2*1  pints]  of 
this  dry  gas  weighed  1*228  gr,  [l8i)G7^rs],  at  0*76  [29*8  in.J 
pressure,  and  12*5°  [54*5°  F.]  temperature,  100  parts  of  this 
gas,  mixedewith  500  of  oxigen,  were  reduced  by  detona- 
tion to  402;  which  contained  308  of  acid  gas,  and  194 
of  oxigen ;  not  mentioning  the  19  parts  of  nitrogen  mixed 
with  the  oxigen,  which  were  found,  to  about  a  hundredth* 
in  the  residuum  of  the  process.    100  parts  of  olefiant  gas 
by  weight  therefore  consumed  306  parts  of  oxigen  gas*  and 

f o  r  LD  £^a* 
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formed  10*  of  carbonic  acid.  Hence  it  follows,  that  10O 
parts  of  oleGant  gas  by  weight  contain 

I.  *  component  Carbon   86*43  • 

part*. 

Hwrogen  ••••  •  ••  14*34 


100-77. 


General  From  all  these  analyses  I  conclude,  that  defiant  gas, 

ccnclunjns.  when  properly  prepared,  contains  no  sensible  quantity  of 
oxigen.  In  this  state  its  specific  gravity  is  equal  or  but  tit- 
tle inferior  to  that  of  atmospheric  air.  One  part  of  this  gas 
by  bulk  consumes  nearly  three  of  oxigen  for  its  combustion, 
aud  forms  two  parts  of  carbouic  acid. 

Omitting  fractions,  olefiant  gas  contains,  by  weight, 

i 

Carbon****  •   86 

< 

Hidrogeu   14 

100. 

C^oTidenration  Fifteen  parts  of  hidrogen  appear  to  suffer  a  condensation 
hidrogen  in  it.  to  about  half  their  bulk  in  dissolving  85  parts  of  carbon; 

and  the  olefiant  gus  thence  resulting  has  by  calculation  very 
nearly  the  specific  gravity,  that  1  found  in  my  first  expe- 
riment. 


XII. 


t»  - 


..  Abstract  of  a  Paper  on  the  mutual  Action  of  metallic  Oxides 
and  alkaline  Hydrosulphurets:  by  Air.  Gay-Lossac*. 

HP  V 

Mnttri!  action  J_  HE  paper,  to  a  sketch  of  which  I  here  confine  myself, 
axuhs  and     includes  the  experiments  I  have  made  on  the  mutual  action 
aikaihic  hy-    Qf  metallic  oxides  and  alkaline  hydrosulphurets.    1  found, 
d.okuiphurete.  That  the  metallic  oxides,  in  which  oxigen  is  greatly 

condensed,  as  those  of  zinc  and  iron,  do  not  decompose  the 

hydrosulphurets. 
9dly,  That  all  the  other  oxides  decompose  thebydrosnl- 

phorets,  and  yield  products,  some  of  which  vary  according 

to  the  particular  nature  of  the  oxides. 

•  Ann  de  China,  vol.  LXXV1II,  p.  86.  The  principal  results  were 
mentioned  in  a  chemical  lecture  at  the  Polytechnic  School  on  the  10th 
of  April,  1811. 

2dly, 
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3dly,  That  sulphuric  acid  is  never  formed. 

4thly,  That  there  ure  constantly  formed  water,  and  sul- 
phites or  sulphuretted  sulphites;  and  frequently  metallic 
sulphurets. 

5th  ly,  That  it  is  consequently  impossible,  to  obtain  (he 
bases  of  the  hydro*ulphuiets  pure  by  means  of  metallic 
oxide*. 

6tbly,  That,  when  a  sulphuretis  dissolved  in  water,  there 
is  never  any  sulphate  formed,  as  was  generally  supposed, 
bat  sulphites,  or  sulphuretted  sulphites. 

I  shall  relate  some  of  the  experiment*,  that  led  me  to  Experimeaii 
these  results-;  and  take  first  as  an  example  the  black  oxide 
of  manganese,  and  very  pure  and  colourless  hydrosulpburet 
of  potash. 

As  soon  as  these  two  substances  are  mixed,  their  mutual  w"«th  oxHetf 
action  announces  itself  by  a  very  sensible  elevation  of  tern-  arid  hy5w«l- 
perature ;  the  hydrosulpburet  takes  an  orange  yellow  colour,  p»»«r*« 
like  the  sulphuretted  hydrosulphurets ;  and,  when  muriatic  l'0Usiu 
acid  is  poured  iu,  sulphur  is  precipitated,  and  sulphuretted 
hidrogen  evolved.     On  heatiug  the  mixture,  it  speedily 
loses  its  colour,  and  becomes  as  limpid  as  water*    At  tiiis 
point  the  liquid,  whjch  is  strongly  alkaline,  precipitates  ace- 
tate of  lead  of  a  white  colour ;  and  it  might  be  supposed, 
that  it  contained  ouly  potath:  but,  if  muriatic  acid  be  pour- 
ed in,  it  immediately  becomes  turbid,  sulphur  is  thrown 
down,  and  sulphurous  acid  gas  is  evolved.    If,  after  having 
boiled  and  filtered,  muriate  of  barytes  be  added,  no  precipi- 
tation takes  place.    Lastly  weak  sulphuric  acid,  poured  on 
well  washed  oxide  of  manganese,  dissolve*  cold  a  1  urge  quan- 
tity, without  the  evolution  of  any  gas,  particularly  of  sul- 
phuretted hidrogen. 

Heuce  it  follows, 

1st,  That  the  first  effect  of  the  oxide  on  the  hydrosulphu-  Results, 
ret  is  to  convert  it  to  the  state  of  a  sulphuretted  hydrosul* 
phuret,  acting  in  this  as  the  air  does  ou  hydrosulphurets, 
and  very  probably  giving  rise  to  a  sulphuretted  sulphite 
from  the  commencement  of  the  process.  !h1 

2dly,  That  a  great  deal  of  sulphuretted  sulphite  isaf^jv.^ 
ward  formed. 

3uMy,  That  no  sulphuric  acid  is  produced. 


Digitized  by  Google 


75  ACTION  OF  OXIDES   OH  ALKALINE  R  YDEOSTJ LPHU RETf • 

4thly,  That  the  black  oxide  of  manganese  is  brought 
back  to  a  minimum,  and  that  no  sulphuret  of  manganese  is 
lormea. 

Oxide  of  As  a  second  example  I  shall  take  the  brown  oxide  of  cop* 


copper  and     per,  and  the  sulphuretted  hydrosuiphuret  of  barvtes.  These 

A  til  on  tt  r£t.t  r*tl 

hydro»u!Phu-  «ub8tances  act  stroogly  on  each  other;  and,  if  they  he 
ret  of  baryta,  heated,  the  liquor  presently  loses  its  colour,  and  no  longer 
Contains  any  thing  but  barytes  mixed  with  more  or  less  sul- 
phuretted sulphite.  The  oxide,  after  having  been  washed 
till  the  water  that  comes  off  is  bo  longer  precipitated  by  sol* 
phuricacid,  effervesces  with  muriatic  acid  in  consequence  of 
the  sulphurous  acid  evolved,  and  a  great  deal  of  muriate  of 
barytes  is  formed.  The  residuum,  washed  anew  to  remove 
the  latter  salt,  and  then  treated  with  very  weak  nitromuriatic 
acid,  leaves  no  other  residuum  than  sulphur,  which  collects 
on  the  surface  of  the  liquid. 
The  two  Hence  we  see,  that  the  oxide  of  manganese  and  the  oxide 

loT^eT    of  C°PP"»  tho«gh  ^biting  the  same  general  result,  have 
^   '      acted  differently  in  this,  that  no  sulphuret  of  manganese  was 
formed,  though  sulphuret  of  copper  was  produced  :  but  the 
cause  of  this  is,  the  oxide  of  manganese  was  only  reduced  to 
a  minimum,  and  in  this  state  it  has  little  affinity  to  sulphur. 

Solution  of  I  shall  not  relate  any  more  experiments  of  this  kind,  but 
♦ttlpburctt  in 

conclude  with  a  brief  account  of  what  happens,  when  a 

sulphuret  is  dissolved  in  water* 
Sulphuret  of      I  made  some  sulphuret  of  barytes  and  sulphuret  of  pot* 
tarries.         aso  w^  a  gentle  heat.    The  first,  dissolved  in  water,  left  a 

residuum,  which,  after  having  been  washed,  dissolved 

pletely  in  muriatic  acid,  evolving  a  great  deal  of  sulphui 

acid. 

Salpharet  of  The  solution  of  sulphuret  of  potash,  into  which  I  poured 
pota*b.  muriate  of  barytes,  yielded  but  a  slight  precipitate,  which 
dissolved  completely  in  muriatic  acid.  The  mixture  had 
been  heated,  ond  oo  cooling  a  great  many  little  crystals  of 
sulphuretted  sulphite  of  barytes  were  deposited  on  the  sides 
of  the  vessel* 

Sulphuretted  I  found  also,  that  the  sulphuretted  sulphites  were  not  aW 
sulphites.      tered  by  exposure  to  the  air;  and  that  a  neutral  sulphite  can 

dissolve  a  great  deal  of  sulphur,  without  becoming  acid  or 

aikaliae.  ' 

XIII. 
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0*  fne  Ore  of  Platina  of  Sr.  Domingo :  by  Mr.  GuYTOtf- 

Mo  bye  a  u#. 


I 


T  bad  long  been  supposed,  that  platina  was  found  only  in  Platina  repeat, 
the  gold  mines  of  Santa-Fe  and  of  Choco  in  Peru.  Twenty  jj^/13*^ 
years  ago  there  was  a  report,  that  some  had  been  obtained  st  Domingo 
from  a  ferruginous  sand  in  St.  Domingo  ;  but  apparently  the  «omeyeanafo. 
examination  of  this  was  not  executed  so  as  to  give  decisive 
results,  since  it  has  not  been  published*    The  report,  no 
doubt  premature,  of  its  existence  in  Siberia,  has  likewise 
died  away.    The  singularity  of  such  a  limited  and  appa* 
rently  exclusive  situation  remained  attached  to  platina,  till 
Mr.  Vaoquelin  found  as  far  as  10  per  cent  of  it  in  the  gray 
stiver  ere  of  Guadalcanal ;  where  be  has  no  doubt  it  is  in  toe 
metallic  state,  but  without  being  accompanied  with  either  of 
the  four  metals  lately  discovered  in  the  platina  ore  of  Peruf. 

What  Mr.  Percy  submitted  to  the  inspection  of  the  Insti-  This  lately  **. 
tote,  on  the  t2th  of  Feb.  1810,  leaves  no  doubt  of  the  exist-  rifie<1, 
eitce  of  this  metal  in  the  eastern  part  of  St.  Domingo.  It 
was  brought  thence  by  surgeon-major  Dubizy,  an  enlighten* 
ed  naturalist.  It  exhibits  precisely  the  same  characters  as 
that  we  have  from  Spain.  The  grains,  equally  flattened,  are 
in  general  a  tittle  larger,  end  its  specific  gravity  is  a  little 
greater ;  which  may  arise  from  its  having  been  more  carefully 
freed  from  foreign  matter,  though  the  magnet  still  separates 
some  from  it.  It  is  found,  principally  after  heavy  rains,  in 
the  sands  of  the  river  Yaqui,  at  the  foot  of  the  mountains  of 
Sibao.  These  sands,  which  contain  also  a  little  gold,  are 
collected  by  women,  who,  without  washing  them,  sell  them 
for  a  few  maravedis. 

Mr.  Jeannety,  who  has  begun  to  manufacture  a  few  heo  Some  gold 
toguunmes  of  this  ore,  informs  me,  that,  having  slightly  cal-  ^i**** 
cined  it,  and  afterward  poured  on  it  sulphuric  acid,  he 
perceived  a  few  grains  of  gold  among  it. 

1 

•  Aon.  de  Chttn.  vol.  LXXIU,  p.  334. 

7  Aaa.  jde  Casta,  vol.  LX,  p.  317*.  or  Journal,  vol.  XVII,  p.  its, 
(Xr.  Q.  M  should  also  bare  mentioned  the  ore  from  Brazil,  of  which 
aa  account  is  fireta  by  Dr.  WoUaston,  In  the  PbJL  Trans,  for  1S0Q,  p. 

ise,  SecJos/uml,  vol.  XXY,  p  it-   C]  „mM  '  ' 
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Wernerian  Society*  « 
the  fint  winter  meeting  of  this  society,  an  interesting 
ww*  *UU*      communication  from  Dr.  Arthur  Kdmondstoue  was  read, 
concerning  the  larus  parasiticus,  or  arctic  gull.    Owing  to 
the  remote  situation  of  the  haunts  of  this  gull,  its  history 
and  manners  have  hitherto  been  little  knowu.   Dr.  Ed m on- 
stone  has  oow  illustrated  them.    He  has  observed  two  kinds 
of  arctic  gulls  iu  the  Shetland  Isluuds;  the  common  »ort, 
with  the  breast  and  belly  of  a  mouse  colour;  and  another 
sort,  with  the  breast  and  belty  pure  white.    Each  kind  keeps 
together;  and  the  white  is  a  larger  and  heavier  bird,  but  Ie*s 
bold  than  the  other.  The  doctor  is  therefore  inclined  to  cou- 
sider  these  not  merely  as  varieties,  but  as  distinct  species* 
Varieties  of       At  tne  8ame  meeting  professor  Jameson  read  to  the  so- 
drcon  in        ciety  a  short  description  of  several  varieties  of  the  precious 
Scotland,       ttoue  named  zircon,  which'he  had  lately  discovered,  imbed- 
and  subspecies  ded  in  sienite,  in  Galloway.    He  also  informed  the  society, 
of  rauiite.      that  he  haa  observed,  in  the  same  rock  in  Galloway,  both 
the  brown  and  the  yellow  subspecies  of  that  very  rare  ore 
known  to  mineralogists  by  the  name  of  rutilite,  or  sphene. 

Mr.  Edge-  Mr.  Edgeworth  informs  me,  that  an  iron  skeleton  of  a 
invc^"*^  ,D,re»  agreettD,y  lo  n,s  construction,  described,  vol.  XXX. 

'  p.  341,  may  be  covered  with  thin  Jlags  of  Portland  stone,  or 
with  any  other  thin  flags  or  stones,  that  do  not  imbibe  water, 
and  that  are  of  a  pleasing  colour:  that  the  Board  of  First 
Fruits  in  Ireland,  which  consists  of  all  the  archbishops  und 
bishops,  thought  proper,  without  any  solicitation,  to  present 
the  parish  of  Edgeworthstown  with  tT^e  cost  of  the  spire: 
and  that  the  Dubiiu  Society  have  ordered  a  working  model 
to  be  made  of  the  spire,  and  the  machinery  employed  in 
raising  it,  to  facilitate  the  erection  of  such  ornamental  build- 
ings hi  different  parts  of  this  country. 

The  views  of  the  coast  of  Ireland  from  the  Bay  of  Dublin 
•re  uncommonly  beautiful ;  but  the  city  appears  flat  aud 
uninteresting  from  its  having  scarely  auy  elevated  building, 
the  only  spire  in  the  whole  city  being  that  of  St.  Patrick's 
church.  As  the  cause  of  this  defect  has  probably  been  the 
expense  attending  the  construction  of  steeples  in  the  usual 
mode»  we  may  now  hope,  that  it  will  not  long  continue. 

The 
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The  annual    publication  called  the  Ladies  Diary  or  Information 
JVumaris  Almanack,  has  every  year,  for  upwards  of  a  century,  ^"w^j*-* 

.  1  «•         1  •»!_!  l.    Si^ctmg  the 

contained  a  certain  number  of  mathematical  problems,  to  be  writers  of  the 
answered  in  the  Diary  of  the  following  year.  The  publics-  mathematical! 
tion  of  these  has  answered  several  valuable  purpose* ;  in  Jhelf  l°"s ;wrT5 
particular  it  hus  awakened  the  attention  of  many  to  the  in  the  Ladic* 
study  -of  the  mathematical  sciences,  who  would  not  other- 
wise have  thought  of  them:  the  questions  have  served  to  ex- 
ercise the  ingenuity,  and  call  forth  tJie  exertions  of  young 
mathematicians,  tome  of  whom  have  in  time  arrived  at  great 
eminence,  as  cultivators  of  mathematical  learning:  and, 
lastly,  the  work  has  served  as  a  repository  for  the  preserva- 
tion of  many  curious  mathematical  disquisitions,  which,  but 
for  this  mode  of  publication,  would  never  have  been  known 
to  the  world. 

The  beneficial  influence,  which  the  Lady's  Diary  has 
exerted  upon  the  state  of  mathematical  science  in  this 
country,  has  been  long  felt  and  acknowledged ;  and  hat 
been  particularly  noticed  by  the  writer  of  that  very  valuable 
analysis  of  the  Mccr.nique  celeste,  given  in  the  Edinburgh 
Review.  Speaking  of  the  comparative  state  of  mathemati- 
cal knowledge  in  England  and  on  the  Continent,  he  says  : 
44  A  certain  degree  of  mathematical  science,  and  indeed  no 
inconsiderable  degree,  is  perhaps  more  widely  diffused  in 
England  than  in  any  other  country  in  the  world.  The 
Ladies  Diary,  with  several  other  periodical  and  popular 
publications,  are  the  best  proofs  of  this  assertion.  In  these 
many  curious  problems,  not  of  the  highest  order  indeed, 
but  still  having  a  considerable  degree  of  difficulty,  and  far 
beyond  the  mere  elements  of  science,  are  often  to  be  met 
with.  And  the  great  number  of  ingenious  men,  who  take  a 
share  in  proposing  and  answering  these  questions,  whom 
one  has  never  beard  of  any  where  else,  is  not  a  little 
surprising.  Nothing  of  the  same  kind  we  believe  is  to  be 
found  in  any  other  country. — The  geometrical  part  has  al- 
ways been  conducted  in  a  superior  style ;  the  problems 
proposed  have  tended  to  awaken  curiosity,  and  the 
solutions  to  convey  instruction  in  a  much  better  manner, 
than  is  always  to  be  found  in  more  splendid  publications.* * 
—(See  Edin.  Rev.  vol.  XI,  p. 
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Information       A  collection  of  all  the  mathematical  questions,  as  well  af 

^ictTn^tbT  other  Parta  of  ****  Diary»  from  iu  beginning  to  the  year 
wnten  of  th«  1773,  was  published  about  that  period,  by  its  present  inge- 
nious  and  learned  editor,  Dr.  C.  Huttou,  late  of  the  Royal 


r,  Woolwich.  That  work  however  being  now  out 
i  a*  Udk.  0f  print,  and  the  stock  of  questions  now  considerably  in- 
creased, Mr.  T.  Ley  bourn,  editor  of  the  Mathematical 
Repository,  has  issued  proposals  for  publishing  by  subscrip- 
tion all  the  mathematical  question*,  aud  their  answers, 
from  the  commencement  of  the  Diary  to  the  present  time. 
Beside  the  valuable  notes  given  in  Dr.  Hutton's  edition, 
the  present  editor  intends  to  give  others,  and  in  particular, 
he  means  to  give,  as  far  as  he  can,  brief  notices  of  any  cir« 
cum  stances  he  may  be  able  to  learn  respecting  such  authors 
of  the  answers  to  the  questions  as  are  dead,  aud  even  of 
such  as  are  alive,  when  it  can  be  done  with  propriety. 

But  as  many  of  the  authors  have  now  been  dead  for  a 
number  of  years,  and  have  not  been  known  beyond  the  par- 
ticular circle  of  their  friends,  he  is  aware,  that  this  part  of 
the  work  can  only  be  rendered  tolerably  complete  by  the 
assistance  of  such  friends  to  his  undertaking,  as  may  be  ca- 
pable of  giving  the  information  here  specified.  He  ventures 
therefore,  through  the  medium  of  the  Philosophical  Jour- 
nal, to  solicit  communications  respecting  the  authors  of  the 
mathematical  parts  of  the  Diary.  These  may  be  addressed 
to  bim  at  the  Royal  Military  College,  Great  Marlow, 
Bucks. 


London  Hospital. 

Madical  Dr.  Buxton's  Spring  Course  of  Lectures  on  the  Practice 

lectures.        0f  Medicine,  will  be  commenced  about  the  20th  of  Jan. 
1818. 


ChiniTfical 


Anatomical  Theatre,  Bristol, 

Mr.  Thomas  Shute  will  commence  his  spring  course  of 
Lectures  on  Anatomy,  Physiology,  and  the  Principles  and 
Operations 
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ARTICLE  I. 


i.. i 


On  the  Mechanism  of  Flowers.    In  a  Letter  from  Mrs. 

Agnes  Ibbetson. 


■ » 


now  to  give  the  mechanical  management  of  the 


To  Mr.  NICHOLSON. 

SIR, 

I  A*f 
flowei 

Thnt  each  natural  species  has  a  different  mechanism,  one 
peculiarly  suited  to  its  shupe  and  structure,  I  am  perfectly 
convinced,  from  the  dissections  I  have  made  of  such  num- 
bers, having  tried  every  sort  of  flower,  I  could  procure,  I 
am  indeed  not  fortunately  situate  in  this  respect ;  as  I  am 
not  near  many  gardens  where  curious  exotics  can  be  had, 
so  that  I  am  obliged  to  be  contented,  in  a  great  measure, 
with  what  the  indigenous  soil  and  the  common  garden  will 
yield,  which  do  not  produce  me  that  variety  I  could  wish. 
Indeed  I  did  not  intend  to  pick  out  the  most  animated 
flowers,  lest  it  should  be  said,  that  they  were  exceptions  to 
a  general  rule;  I  have  rather  taken  the  first  that  occurred, 
as  there  is  no  flower  without  mechanism*  or  the  beautiful 
arrangement  of  which  is  not  such  as  to  be  well  worth  the 
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contemplation  of  a  philosophic  mind :  and  when  it  it  con- 
sidered what  a  quantity  of  plants  there  are,  and  that  each 
species  ha*  its  appropriate  contrivance,  what  an  idea  does  it 
give  as  of  the  Creator  of  all ! 
The  tnecha-  *  ^baW  begin  with  the  mechanism  of  the  poly  gala?,  all  the 
niim  of  the     species  of  which  are,  I  believe,  managed  in  the  same  way. 

pregnated,  a  hood  covers  them ;  but  as  it  is  also  necessary, 
that  the  son  should,  at  the  tame  time,  shine  on  the  female, 
the  hood  has  a  gatherer  behind,  see  PI. Ill,  tig.  1, ««,  to  raise 
or  depress  it  When  the  sun  appears,  the  contraction  of 
this  gatherer,  in  which  runs  the  spiral  wire,  draws  back  the 
hood  as  at  6g.  $•  b  b  is  a  small  ball,  on  which  it  turns  aa 
on  c\  swivel.  When  it  falls  back,  the  drops  appear  on  the 
pistil,  and  are  seen  saturated  with  the  powder  of  the  stamen ; 
but  if  a  cloud  should  in  the  mean  time  obscure  the  sun. 
And  the  wind  rise,  the  gatherer  behind  would  directly  be 
lengthened,  the  hood  return  to  its  place,  and  the  drops  of 
the  pistil  retire  within  the  orifice. 

How  often  have  1  watched  this  beautiful  process !  Seated 
on  the  ground  I  have  at  pleasure  made  the  hood  rise  And 
fall  by  the  help  of  the  sun,  and  a  wet  napkin,  alternately 
admitted  over  it ;  thos  viewing  all  ita  mechanical  wonders 
at  once. 

The  flower  The  wings,  represented  at  fig*  2,  3,  4,  have  also  a  part 
which  contracts  and  dilates,  fig.  3,  d d.  The  spiral  wire, 
meeting  at  ee,  fig.  4,  is  fastened  to  the  exterior  edge  of 
the  wing,  passes  thence  to  c  c,  where  it  forms  knots,  and 
is  then  collected  and  drawn  together  to  a  sort  of  pin,  round 
which  it  winds,  while  the  outside  part,  fig.  3,  ddt  gathers 
up  like  a  gatherer,  and  throws  the  wing  from  it,  or  draws  it 
near  the  body,  alternately,  as  fine  weather,  or  bad  requires 
it ;  as  the  part// will  necessarily  open  it  by  the  contraction 
of  the  spiral  wire,  and  throw  it  from  the  body  of  the  flower 
to  admit  the  suu  to  the  seeds,  that  they  may  be  perfected 
by  its  rays. 

On  examining  a  flower  this  effect  will  be  easily  seen. 
The  lengthening  of  the  filaments  also  serves  to  keep  the 
hood  on,  when  the  wind  blows ;  but  when  the  sun  shines, 
they  contract  and  the  hood  it  again  at  liberty  to  retire 
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back.  It  seldom  falls  quite  off.  It  it  curious,  that  the 
species  of  swivel,  which  belongs  to  it,  if  common  to  plants 
io  general ;  but  is  so  contrived,  that  the  part,  within  which 
it  tarns,  is  but  three  quarters  of  a  circle,  see  fig.  5,  so  that 
if  with  the  finger  you  turn  the  hood  quite  down,  it  comes  off. 
The  same  piece  of  mechanism  is  fommvu  the  phaseolus  leaf, 
and  in  many  flowers.  It  is  Inconceivable  what  a  perfect 
weather  glass  this  flower  is  :  not  a  cloud  can  pass  over  the  - 
sun,  that  does  not  change  its  position  ;  and  every  night  the 
whole  flower  is  drawn  up  close,  and  shelters  itself  under  the 


The  next  flower,  which  I  shall  cousider,  in  some  measure  Mechanism  of 
resembles  the  last,  being  a  diadelphian,  the  phaseolus  vul-  P*"*** 
garis.  Here  the  principal  contrivance  is  the  contracting 
of  each  part  to  the  form  of  the  pistil,  by  the  means  of  the 
spiral  wire.  The  wings  are  moulded  in  the  same  model, 
so  that  by  drawing  the  spiral  wire  tight,  it  most  necessarily 
slip  off  the  part  on  which  it  is  pluced  ;  and  by  this  means 
throw  itself  to  a  certaio  distance  from  the  body  of  the  flower. 
In  its  perfect  state,  fig.  6,  gg,  PI.  1Y,  is  fastened  on  to 
k  A,  figs  7,  8 :  of  course,  when  the  top  of  gg  is  contracted 
it  will  posh  off  h  *,  by  which  means  the  flower  opens  to  the 
sun,  and  sends  back  the  banner  fig.  9 ;  which  contracting 
in  its  turn  by  the  means  of  two  plaits  under  the  collar  ti, 
it  can  wave  itself  backward  and  forward  to  admit  the  son, 
or  to  shade  the  body  of  the  flower  from  it.  In  the  same 
manner  the  part  gg%  fig.  6,  by  contracting,  fills  it  up,  and, 
drawing  the  side  which  projects,  almost  turns  the  wings 
round,  and  throws  the  banner  at  a  distance,  leaving  the 
pistil  to  twist  till  the  keel  sv,  figs  7  *nd  8,  is  broken,  which 
exposes  the  female  to  the  sun.  Then  the  usual  process 
takes  place.  I  have  observed,  that,  when  the  phaseolus  Difference  ia 
grows  io  a  hothouse,  the  keel  generally  breaks;  but' it » hothouss. 
appears,  that  the  temperature  is  not  high  enough,  to 
produce  this  effect  in  the  open  air  in  this  country  :  we  pro- 
perly therefore  can  trust  the  indigenous  flowers  ooly,  to 
tench  os  to  understand  the  real  motion  of  a  flower.  Na- 
ture certainly  intended  the  keel  to  break,  and  expose  the  • 
pistil  to  the  sun*s  influence,  while  the  drops  appear  on  it : 
as  the  keel  generally  slips  off  from  most  of  the  diadelphian 

G  2  plants 


Digitized  by  Google 


34  THE  MECHANISM  OF  FLOWER*. 

plants  at  that  time.   This  female  it  alto  toother  proof  of 


ike  spiral  wit*  being  inserted  wiihout  a  case,  and  therefore 
fritting  much* 

Effect  of  the       How  powerful  is  the  mechanism  of  the  antirrhinum ! 
o2gand,ight"  The  strength  of  the  spring  it  such,  that  it  appear*  as  if 
made  of  steel,  rather  than  of  uthin  cuticle,  with  a  pabulum 
of  diminutive  round  bubbles  of  water*    There  it  not  any 
thing  more  wonderful  than  the  strength  in  flowers,  and  in 
herbaceous  or  annual  plants.    1  could  scarcely  believe,  that 
it  could  proceed  from  their  fulness  alone,  and  that  wheo  1 
found  a  stem  of  cabbage  as  hard  as  wood,  a  frost  eould  in 
one  moment  render  it  as  soft  as  pap :  and  yet  it  it  certainly 
so.    Lightning  and  frost  produce  exactly  the  same  effect  on 
them.    On  examination  of  the  stem  of  vegetables,  after 
being  thus  struck,  the  vessels  appear  broken,  and  the  K* 
quid  discharging  itself.    It  is  the  same  with  a  leaf  or  flowert 
the  strength  of  the  corolla  depends  wholly  on  the  balls  of 
water,  which  forms  its  pabulum,  and  the  vessels,  which  are 
partly  wood,  partly  spiral  wire.    Press  them  lightly  be- 
tween the  linger  and  thumb,  the  bubbles  are  broken,  and 
,  the  whole  becomes  a  soft  wet  rag.    There  is  however  a 
curious  part  of  this  process  1  cannot  at  all  comprehend;  it 
is  the  circular  turu  both  frost  and  lightning  produce  in  all 
the  thick  stems  of  herbaceous  or  annual  plants.  When 
fhus  struck,  their  parts  are  found  not  only  broken,  but 
twisted,  so  that  the  whole  interior  will  be  entirely  mis- 
placed,  and  all  one  way.    But  1  should  apologise  for  this 
digression. 

Mtehanism  of  The  spring  of  the  antirrhinum  is  formed  by  the  thick 
antirrhinum,  wood  vessels  rs>  fig.  10,  turniug  within  that  which  sur» 
rounds  them ;  so  that  when  the  spiral  wire  draws  these 
tight,  they  push  against  the  springs,  and  the  flower  opens  its 
mouth.  But  there  are  many  other  motions  caused  by  the 
pressure  of  the  filaments,  contracting  and  pushing  cross- 
ways  againtt  the  opposite  tides  of  the  flower,;  while  the 
bending  of  the  fibres  n  n,  from  their  interior  contraction, 
alternately  presses  each  stamen  to  the  glutinous  drop  of  the 
pistil,  now  ready  for  their  reception.  There  it  not  a  more 
beautiful  arrangement  than  this,  .which  may  be  seen  by 
pressing  the  two  sides  so  as  a  little  (when  the  tun  shines 
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luilyoo  it)toopen  the  flower;  but  I  douht|npt  there  is  in  this 
part  of  the  process  some  degree  of  electricity,  w}u>b  -con- 
tributes :  as  it  is  only  in  a  particular  state  of  the  pollen, 
that  the  stamen  bends  towards  the  pistil  ;   it  now  does  so 
but  when  the  sun  shines ;  and  if  yon  shade  the  flower,  you 
stop  the  effect,  at  least  prevent  the  other  stamens  proceeding 
io  turn*    The  mechanism  that  makes  it  move  toward  the 
.  pistil  is  plain  and  evident :  but  that  it  should  move  only 
when  the  pollen  is  perfectly  ripe,  I  must  believe  owinfc  to 
some  electric  attraction. between  the  liquor  of  the  pistil  and 
the  flower  of  the  stamen.  About  that  time,  if  the  antirrhinum 
is  watched,  it  is  in  perpetual  motion  in  the  interior;  and  Perpetual  mo. 
indeed  this  is  the  ca*e  with  most  flowers  :  but  if  one  of  the  lk,°mthe  io. 
stamens  is  abortive,  this  remains  totally  still  though  on  *n°T' 
examination  it  has  exactly  the  same  mechanical  formation, 
by  which  the  others  are  impelled  toward  the  pistil*.  I 
shall,  when  the  season  returns,  give  the  tulip,  tlje  violet, 
and  the  bianca,  but  I  shall  wait  till  they  appear  in  summer, 
io  hopes  to  tempt  }  onng  people  of  my  own  sex  to  follow  me 
in  the  examination.    There  are  many  flowers,  the  mechan- 
ism of  which  is  far  more  curious  than  that  of  those  already  de- 
acribed.    But  the  contrivance  evinced  in  the  formation  of 
the  stamens  and  pistils  far  exceeds  that  in  the  corolla.  The 
^  pistil  of  the  violet  has  a  regular  trap  to  catch  insects.    The  Mechanism  of 
drop  appears  within  a  cup,  when  the  juice  is  ripe;  but  if  the  pistil, 
any  fly  attempts  to  place  its  proboscis  within  this  cup  to 
plunder  it,  a  bag  draws  up,  and  closes  the  entrance  in  so 
quick  a  manner,  that  the  poor  insect  within  breaks  off  the 
part  caught,  or  dies  in  consequence.    But  as  it  is  only  at 
the  time  of  the  impregnation  of  the  seeds,  that  the  drop 
appears,  few  are  the  victims  of  this  mechanism.    It  is  a 
great  mistake  to  suppose,  that  there  are  only  a  few  flowers 
so  formed. — There  is  hardly  any  one,  which  has  not  some 
contrivance  to  protect  the  chief  part  of  the  honey,  to  secure 
the  impregnation  of  the  seed.    Nature  ordains,  that  the 
insect  tribe  should  take  that  which  remains  generally  at  the 

*  > 

•  Is  not  this  a  sufficient  proof,  that,  though  mechanism  is  neaes- 
«mry  to  the  motion  of  plants,  the  caste  of  this  motion  is  something  very 
different  from  mechaaitm  ?  C. 

. 
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bottom  of  the  cap  of  the  corolla;  bat  if  it  even  permitted 
them  to  steal  also  the  drop  it  shows,  which*attracts  theflower 
of  the  stamens  the  seeds  would  seldom  be  impregnated. 
Mimosa  srnsi-     I  by  no  means  think,  that  the  spiral  wire  being,  or  not 
*****  being*  the  cause  of  motion  in  plants,  is  decided  by  our- 

completely  understanding  the  management  of  the  mimosa 
sensitiva.  I  should  as  soon  think,  that  steam  being  the 
governing  principle  of  the  steam-engine  depended  on  our 
perfectly  comprehending  the  conduct  of  the  machine.  It 
is  to  the  complete  organization  of  plants  in  general,  I  trust, 
where  their  mechanism  is  fouod  far  more  simple,  and  easily- 
proved  :  not  to  a  plant,  the  formation  of  which  differs  so 
entirely  from  every  other,  as  to  require  the  most  excessive 
nicety  in  weighing  the  different  powers  against  each  other. 
That  it  is  a  mechanical  object' its  formation  atone  proves. 
The  rest,  when  I  better  understand  this  part  of  botany,  I 
shall  hope  more  plainly  to  *how, 

I  am,  Sir, 
Your  humble  servant, 

AGNES  IBBETSON. 

I  shall  add  a  abort  description  of  the  porta  of  the  flower : 

Plate  III,  fig.  1—5,  the  common  milkwort. 
Fig.  2  shows  the  cap  thrown  back*  to  admit  the  sun's 
rays. 

Fig.  3  the  wiq:rt  separated  from  fig.  t,  to  which  in  ita 
natural  state  it  is  fastened  nt  xx, 

Fig.  4,  the  same  dissected,  showing  the  manner  in  which 
the  spiral  wire  is  collected  from  the  exterior  of  the  wiug, 
end  conveyed  thence  to  the  body  of  the  flower  by  means  of 
the  pieces  e  e,  ff. 

Fig.  5t  the  ball,  or  swivel,  on  which  the  hood  turns,  as 
showu  at      tigs  1  and  2. 

Plate  IV,  fig.  6,  is  the  wing  of  the  phaseolus  vulgaris; 
fig.  9  the  banner  :  fig.  $  the  pistil,  clothed  with  the  keel  { 
and  fig.  7,  the  same  without  it.  to  is  the  part  which  breaks, 
to  set  at  liberty  the  pistil  in  the  interior.  Though  it  wilt 
perform  its  functions  without  this,  yet  I  should  suppose  Dot 
sp  well. 

Figs  10,  11,  the  antirrhinum  divided  into  two  parts. 

Fif. 
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Fig.  It,  rsf  shows  the  spring,  by  which  the  flower  is 
opened  sod  shut,  as  it  is  when  twisted.  By  pressing  t  r, 
fig.  10,  the  flower  is  opened  ;  vv  are  the  nectaries,  which 
increase  the  strength  of  the  flower.  I  shall  give  the  sta- 
mens and  pistil,  when  I  show  the  mechanism  of  the  parts, 
which  will  prove  how  much  the  wood  vessels  n  n  contri- 
bute to  the  management  of  the  flower  by  the  interior 
growing  of  the  spiral  wire. 


II. 


Remarks  on  Mr.  Anderson's  Experiments  "  On  the  Decom- 
position of  Water  in  two  or  more  separate  Vessels",  with 
an  Account  of  Mr.  Murray's  Experiments  on  the  same 
Subject* 


■ » 


To  W.  NICHOLSON,  Esq. 

SIR, 

In  the  number  of  your  Journal  for  November  I  have  read  inferences 

with  much  pleasure  some  experiments  on  the  **  decom-  from  *** 

r     .  _  •  .  .   „  ,     _,    composition  of 

position  of  water,  in  two  or  more  separate  vessels,    by  Mr.  water  in  seta. 

Audeison  of  Perth.  They  were  professedly  made  to  correct  ntc  vessels: 
an  inference  drawn  from  an  experiment  of  Ritter,  the  re- 
sult of  which  led  some  persons  to  suppose,  that  the  elements 
of  water  coold  be  transmitted,  in  opposite  currents,  through 
the  substance  of  a  metallic  wire;  while  others,  unwilling  to 
admit  the  permeability  of  metallic  matter  by  gaseous  bodies, 
were  disposed,  from  this  experiment,  to  doubt  altogether 
the  commonly  received  opinion  with  respect  to  the  com- 

Mr.  Anderson  first  repeated  the  experiment  of  Ritter,  and  Both  oxigea 
found,  that  water  was  decomposed  in  the  manner  that  had  ^^jjVj^J^ 
been  stated;  and  employing  afterward  an  apparatus,  in  which 
ail  the  gaaeous  products  could  be  collected,  he  likewise 
oed,  that  they  consisted  not  of  oxigen  only  in  one 
r,  aod  of  hidrogen  in  the  other,  as  Ritter  had  sup- 
! ;  «•  bat  these  two  substances  were  found  in  each  re* 
r,  is  the  exact  proportion  in  which  they  combine 
«  together  to  form  water".   Consequently,  water  had  been 

decomposed 
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Murray. 


His  account 
•f  it. 


decomposed  in. each  receiver,  and  no  transmission  of  it* 
elements,  in  opposite  currents,  through  the  connecting  wire, 
can  he  supposed  to, have  happened:  neither  is  there  any 
ground  for  considering  water  as  a  simple  body,  but  a  com- 
pound qf  the  two  elementary  substances  above  stated.  , 
The  fallacy  of    Bj  these  experiments,  then,  Mr.  Anderson  has  succeeded 
nilnt  olr^ady   in  detecting  the  fallacy  iu  Hitter's  experiment,  and  the 
thown  by  Mr.  consequent  errours  in  the  conclusion  drawn  from  it;  but,. 

from  net  being  acquainted  with  what  has  been  done  by 
others,  he  is  not  correct  in  the  observation,  that  no  person 
"  appears  to  have  suspected  the  accuracy  of  Hitter's  state- 
"  meat,  or  even  to  have  repeated  his  experiments  with  any 
«•  degree  of  care".  The  truth  is,  this  philosopher's  ex* 
peri  meat  was  repeated  more  than  twelve  months  ago  by  Mr. 
Murray,  and  the  fallacy  of  his  statement  completely  de- 
tected. 

In  his  Elements  of  Chemistry,  published  in  October, 
1810,  Mr.  Murray  (vol.1,  p.  308)  refers  to  this  experi- 
ment of  Hitter,  in  which,  says  he,  "  it  is  stated,  that  when 
**  a  wise  attached  to  the  positive  side  of  a  galvanic  battery  is 
*'  placed  in  water  iu  utube»oud  a  wire  from  the  negative  side 
"  is  placed  in  another  portion  of  water  in  another  tube  ;  and 
"  when  these  are  connected,  not  by  placing  them  in  a  vessel 
'«  of  water,  but  in  sepurate  vessels  connected  by  a  metallic 
"  wire;  the  usual  phenomena  are  prodoeed,  and  the  oxigen 
«•  is  evolved  at  one  wire,  and  the  hidrogen  at  the  other* \ 
Mr.  Murray  then  goes  on  to  state,  that  Kilter,  conceiving  it 
impossible,  that  the  elements  of  water  could  be  conveyed 
through  the  metallic  wire,  was  led  to  conclude,  that  «<  the 
"  communication  merely  of  positive  and  negative  electricity 
"  to  water  caused  it  to  assume  these  gaseous  forms.  Were 
*'  the  fact;  as  it  is  stajted,"  continues  Mr.  Murray,  "the 
conclusion  would  perhaps  follow,  I  have  found,  how* 
«*  ever,  that  it  is  a  mere  deception*  The  connecting  wirt 
*'  becomes  a  galvanic  one,  and  its  two  extremities  becom- 
«4  ing  electrical,  by  what  elect riciarui  have  denominated 
"  position  or  induction,  are  in  states  of  electricity  the  re- 
"  verse  of  the  galvanic  wires  in  the  tubes ;  and  hence  oai- 
««  gen  and  hidrogen  are  evolved  at  their  extremities,  corre-  ^ 
spending  with  the  hidrogen  and  oxigen  evolved  at  the 

«  others; 


«« 
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€t  other*;  the  extremity  or  the  connecting  wire,  for  example* 
"  in  the  tube,  in  which  the  |>ositive  galvanic  wire  is  in— 
**  eerted,  being  negative,  tod  ifs  other  extremity,  in  the 
"  tube  in  which  the  negative  wire  is  inserted,  being  positive, 
"  and  therefore  giving  off  oxigen  corresponding  to  the 
««  hidrogen,  which  appears  at  that  wire". 

These  facts,  ascertained  by  Mr.  Murray,  have  likewise  Mtmiorted » 
been  mentioned  in  a  late  work  of  Mr.  Ellis*,  who  gives  the  f  j*t<by  Mr* 
detail  of  another  experiment,  made  by  Mr.  Murray,  in 
which  the  phenomena  were  rendered  very  obvious  and  strik- 
ing. "  The  wires  of  the  battery  were  made  to  pass  through  Another  expe* 
**  glass  tubes,  and  the  tubes  were  then  placed  in  two  jyjJJJJ^ 
*•  glasses,  which  were  connected  by  the  metallic  arc.  In- 
**  stead  of  water,  however,  both  the  tubes  and  glasses  were 
*«  filled  with  an  infusion  of  red  cabbage,  which  held  a 
««  neutral  salt  in  solution.  As  soon  as  the  electricity  was 
««  put  in  motion,  the  neutral  salt,  in  euch  tube  and  glass, 
««  was  decomposed ;  and  the  effects  were  at  once  conspicuous 
on  the  vegetable  infusion.  For  ou  the  side  connected 
*<  with  the  positive  end  of  the  battery,  the  fluid  in  the 
"  tube  was  reddened,  while,  in  the  glass  of  the  same  side 
it  was  rendered  green.  On  the  contrary,  the  fluid  in  the 
tube  connected  with  the  negative  side  was  green,  and  in 
•*  the  glass  of  the  same  side  it  was  red.  Hence  decomposi- 
"  lion  had  taken  place  on  each  side:  and  while  the  positive 
"  pole  of  the  battery  attracted,  as  usual,  the  acid  which 
"  reddened  the  infusion  in  the  tube  of  that  side,  the  nega- 
"  tive  extremity  of  the  arc  attracted  the  alkali  in  the  gloss 
"  below,  and  changed  its  flnid  to  a  green  :  and  by  the  op- 
"  posite  electricities  of  the  respective  wires,  reverse  effects 
"  were  produced  in  the  fluids  .of  the  tube  and  glass  con- 
"  nected  with  the  negative  tide  of  the  battery'** 

Although  it  appears,  that  Mr.  Murray  had  not  only  Mr.  Ander- 
,  but  actually  detected,  the  fallacy  in  Kilter's  e«P«n- 
long  before  the  publication  of  Mr.  Anderson's 
,  yet  I  are  far  from  iosinuatiug,  that  the  latter  gentle- 
man was  at  all  acquainted  with  what  the  former  hud  done. 
Indeed  the  train  of  thought,  which  seems  to  have  suggested 


cc 
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♦lie  experiments  of  Mr.  Anderson,  the  methods  which  be 
followed,  and  the  explanations  which  he  has  subjoined,  all 
bear  witness  to  the  originality  of  hit  views;  while  the  man- 
ner in  which  his  experiments  are  executed  and  detailed  is 
alike  creditable  to  his  ingeuuity  and  skill.  Still  it  is  right, 
that  the  merit  of  priority  should  be  bestowed  where  it  is 
justly  due;  nod  it  is  thts-consideration  alone,  that  has  in* 
duced  me  to  make  the  present  communication.  I  will  ailH. 
that  1  do  not  at  all  regret,  in  this  instance,  the  circumstance 
of  Mr.  Anderson*s  being  unacquainted  with  Mr.  Murray's- 
experiments,  since  it  has  prompted  him  to  institute  inqui- 
ries, which  he  has  shown 'himself  so  well  able  to  conduct, 
and  the  results  of  which  so  satisfactorily  confirm  the  conclu- 
sion, at  which  Mr.  Murray  had  arrived. 

Eacti^i*£  1  ,hal1  conc,ude  by  observing,  that  the  electrical  law  of 
den  the  tup-   induction,  which  Mr.  Murray  has  pointed  out,  as  affording 

portion  of  any  an  explanation  of  the  manner  in  which  these  decompositions 

pas*sge  of  t)i9  «  •       •  .  . 

electric  fluid    ,re  cn«cted,  renders  it  unnecessary  to  resort  to  the  snppo- 

smiMccmry.  si tion  of  a  conveyance  of  electric  matter,  in  opposite  cur- 
rents, through  the  water  and  the  wire,  in  the  way  which 
Mr.  Anderson  has  suggested. 

I  am,  sir, 

Your  very  obedient  servant* 

A.  2. 


III. 

Observations  on  some  Phenomena  of  Electro-Chemical 
Decomposition:  by  George  John  Singer,  Lecturer 
on  Chemistry,  and  Natural  Philosophy. 

STp 

s^kjact  of  the  HE  subject  of  the  present  paper  occupied  a  consider* 
japtu  able  portion  of  my  attention  about  two  years  since.  The 

results  of  my  observations  have  been  detailed  in  my  public 
lectures,  but  I  have  delayed  their  publication,  till  the 
great  of  my  inquiry  should  admit  a  systematic  ex| 
of  its  objects.  The  contents  of  a  paper  in  the  November 
number  of  this  Journal,  by  Adam  Anderson,  Esq„  induce 

mo 
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rue  to  alter  tht§  determination,  and  to  publish  (out  of  the 
order  I  had  iut  uded)  my  observations  on  the  subject  of  his 
discussion* 

Mr.  Anderson  has  supposed  a  difficulty  in  the  explanation  Mr.  AotWr- 
of  electro-chemical  decomposition,  when  the  products  are  ^TiKe50'*1^* 
collected  in  separate  receivers  %  connected  by  a  metallic  tcire.  decomposition 
He  has  also  stated,   that  Hitter  affirms,  when  wafer  »5^%£2L 
decomposed  in  such  an  apparatus,  the  oxigen  and  hidrogen 
must  pass  through  the  connecting  wire  in  opposite  direc- 
tion. 

These  statements  are,  I  believe,  by  no  means  accurate  ;  This  not  mors 
there  has  not  been  more  difficulty  experienced  in  the  ex- j^'J^ 
plaoation  of  the  experiment  described,  than  exists  in  the  sod  hidrogen 
most  simple  case  of  electrical  decomposition,  vix.  The  im.  »c' 

.  .  .    p*  rat  fly  at ft 

possibility  of  conceiving,  how  the  same  particle  of  water  is  great  4i»unc« 
lit  once  acted  on  by  wires  which  are  remote  from  each  other.  '°  one  , 
Oxigen  and  hidrogen  are  separately  produced  at  the  ex- 
tremities of  a  tube  furnished  with  gold  wires,  even  when 
the  length  of  the  tube  exceeds  three  feet,  and  any  hypo* 
thesis,  calculated  to  explain  the  phenomena  in  this  expert* 
inent,  will  also  explain  them  under  any  other  modification 
of  the  apparatus. 

Tbe  apparatus  described  by  Mr.  Anderson  as  Ritter's  Rmert  ©pi. 
(Journal,  vol.  XXX,  plate  6,  fig.  3,)  is  Dot  ™  * 


ible  to  cl< 

described  :o  the  paper  to  which  he  refers,  (Journal,  4to  energy, 
series,  vol.  IV,  p.  6 IS,)  nor  is  the  opinion  ascribed  to 
Hitter  advanced  in  that  paper,  or  in  any  other  of  his  very 
numerous  and  interesting  writings,  to  which  I  have  had  ac* 
cess.  On  the  contrary,  from  the  ten  our  of  his  observations, 
published  in  the  Bulletin  des Sciences,  Journal  de  Physique, 
&c.  (translations  of  tbe  most  important  of  which  have  ap- 
peared in  this  Journal ;)  it  may  be  presumed  his  opinion 
favoured  the  hypothesis  of  electric  energy,  recently  so  ably 
supported  by  Dr.  Davy. 

Mr.  Murray  in  the  last  edition  of  his  System  of  Che-  Mr.  Murray's 
mistry,  ha*  mentioned  Ritter's  experiment,  accompanied  J^™1.* 
by  some  observations,  which  appear  to  consider  the  perme-  periments, 
ability  of  the  connecting  wire  necessary  to  the  explanation 
of  the  experiment.    But  thi&  is  not  advanced  by  Mr.  Mur- 
ray as  the  opinion  of  Hitter  ;  .it  is  couched  in  the  terms  of  a 

conclusion; 
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conclusion,  which  he  has  drawn  himself.  From  these  cir- 
cumstances I  am  induced  to  believe,  Mr.  Anderson 
taken  his  idea  of  this  experiment  from  Mr,  Murray's 
count,  without  examining  the  original  paper.;  and  has  thus 
associated  the  arrangement  and  opinion  of  Mr.  Murray 
•  with  the  name  of  Hitter.  If  I  am  wrong  in  this  conjecture, 
J  am  indebted  to  Air.  Anderson  for  ray  errour;  he  has 
quoted  the  same  paper  and  page  of  this  Journal,  to  which 
Mr.  Murray  refers  in  his  account ;  and,  on  a  careful  peru- 
sal of  such  paper,  I  find  neither  the  experiment,  nor  the 
.  opinion  described. 

HittnN  ex-  The  experiments  of  Hitter,  to  which  the  above  quotation 
l*rtrocnt*.      refers,  are  detailed  in  a  letter  from  a  correspondent  of  Dr. 

Babington** ;  they  are  stated  rather  cursorily,  as  •«  some 
*•  account  of  the  Galvanic  labours  in  Germany."  The 
lower  part  of  an  inverted  siphon  was  filled  with  sulphuric 
Oxigen  and     acid,  and  its  legs  with  water.    When  subjected  to  the  ac- 

P«7?cp4rn!e  *'on  °^  ^  °^a'c  apparatus,  oxigen  appeared  in  one  leg, 
in  TttseU  con-  hidrogen  tn  the  other.  This  result  1  have  constantly  ob- 
flo^Trot'  3  tained,  and  it  is  the  same  in  all  eases  when  two  separate 
bcuU:c  vessels  of  water  are  connected  by  any  jluid  conductor  not 
metallic. 

Hitter  from  this  experiment  appears  to  have  doubted  the 
composition  of  water  ;  he  is  said  to  have  arranged  an  appa- 
ratus, in  which  two  portions  of  water,  in  separate  tube* 
connected  by  gold  wire,  evolved  respectively  oxigen  with- 
hH'o™ t^aid  OUt  h,dro3en'  a,,c*  hidrogen  without  oxigen.    By  employ- 
to  to  obtained  »ng  one  tube  he  is  also  said  to  have  procured  at  pleasure 

»i  pleasure  from  tfte  same  portion  of  water  either  oxigen  gas  alone,  or 
from  lhe  i«me ...  ,  _.  .  ,     _  »  ,     .  , 

water.  ninrogen  gas  alone*    J  his  result  I  nave  never  obtained  ; 

This  result     the  arrangement  I  employed  is  precisely  that  described  in 

nnrer  found  by ( inarj0  Journal  as  Ritter's.  Two  gold  wires  are  intro- 
tltc  author,  *  a 

dueed  in  the  opposite  ends  of  a  glass  tube,  sulphuric  acid 

i*  poured  into  the  tube  till  it  rises  above  the  point  of  the 
lower  wire  ;  the  upper  half  of  the  tube  is  filled  with  water; 
when  this  tube  is  placed  in  the  circuit,  it  is  said,  that  wire 
only  evolves  gas  which  is  surrounded  by  water,  and  that 
this  gas  is  oxigen  when  the  wire  iscounected  with  the  posi- 
tive t-nd  of  the  battery  ;  and  hidrogen,  when  its  contact  it 
bu»  a  mixture  made  with  the  negative.  In  all  my  trials,  both  wires  liber- 
ated 
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gas,  sulphur  was  frequently  deposited,  and  tbe  gasofthetw* 


evolved  «n  always  a  mixture  of  oxigen  and  hidden,  f*^^ 
Yet  I  have  do  reason:  to  suppose  my  ex  peri  men  tr  defective,  sulphur. 


as  the  acid  was  concentrated,  and  remained  distinctly  1 
rate  from  the  water, 

•  The  apparatus  represented  by  Mr.  Anderson  (plate  6, 1« 
tig.  3,)  i»  frequently  employed  to  procure  the  product*  of  ^y$e, 
electrified  water  separate  ;  and  I  have  never  observed  an  ve»seU 
individual  at  all  conversant  with  electro-chemical  apparatus, 
surprised  at  the  result.    It  is  indeed  impossible  to  examine 
the  progress  of  an  experiment  of  this  kind,  without  per* 
the  liberation  of  gas  at  the  extremity  of  the  wires 
with  the  battery,  as  well  as  at  the  extremities  of 
that  cemented  into  the  receirers.    Both  gasses  are  evidently  both  |_ 
evolved  from  the  water  in  each  of  the  vessels  A,  B,  C,  D,  ^^JrT 
but  one  only  is  collected ;  and  it  would  be  as  irrational  to  each,  bui  00c 
suppose  inat  the  oxigen  and  hidrogen  pass  through  the  °*ltj  ct>Uccted- 
coimecting  wire  in  opposite  directions,  os  it  would  to  assert, 
that  in  the  common  experiment  they  pervade  the  voltaic  . 
battery,  and  the  wires  at  its  extremities. 

Mr.  Anderson  however  states,  that,  w  he  if  be  first  repeat*  This  supposed 
ed  this  experiment,  he  thought  it  necessary  to  adopt  the  ^^^^ 
above  opinion,  or  deny  the  composition  of  water.    Suspect-  luioi^of^uT. 
log  afterwards  there  might  be  a  positive  Sod  negative  point 
in  each  vessel,  he  arranges  an  apparatus,  and  finds  hiscon- 
jecture  verified;  but  these  opposite  states  were  at  the  ex-  « 
of  the  same  metallic  wire,  and  how  is  this 

Mr.  Anderson  has  given  an  explanation,  which  supposes  The  ophite 
the  positive  electricity  to  pass  from  the  zinc  side  of  the  bat-  Ji^^J^ 
tery  through  the  water  to  the  remote  end  of  the  connecting  pact  through 
wire;  and  the  negative* electricity  to  proceed  also  from  the 
copper  extremity  to  the  remote  and  opposite  end  of  this 
wire.  According  to  this  supposition,  the  positive  mutt  pass 
through  the  negative,  or  the  negative  through  the  positive* 
without  restoring  an  equilibrium ;  though  they  are  acknow- 
ledged to  haven  strong  attraction  for  each  other,  and  to  be 
respectively  0**7*0/  intensity.  Such  an  idea  is  at  variance  but  this 
with  every  thing  we  know  of  electrical  action ;  it  is  not  sup-  J^^wt^7 
ported  by  any  of  the  analogies  of  the  science ;  oor  is  it  a  theory  of 

legitimate  ww,v,1r- 
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legitimate  conclusion,  according  to  the  principles  of*  any 
Action  of  the  received  theory.    From  the  first  experiments  with  the  Vol* 

rep^tedat*17  ****  ^•tlery»  •*  D*en  an  acknowledged  fact,  that  the 
every,  inter,  chemical  changes,  produced  l>erween  two  wires  in  any 
sTir»°n  ofllie  fluid,  iuooe  vessel,  will  be  repeated  in  any  number  of  such 
vessels  connected  together ;  provided  the  power  of  the  bat- 
tery is  proportioned  to  the  extent  of  the  interrupted  circuit. 
Such  an  arrangement  was  employed  (soon  after  the  inven* 
lion  of  the  battery)  by  Mr.  Nicholson,,  and  also  by  Mr* 
Cruicksbuuk,  who  proposed  the  connexion  of  many  tubes, 
as  a  means  of  producing  a  considerable  quantity  of  gas.  A 
similar  disposition  of  the  apparatus  has  been  at  different 
peiiods  employed  by  most  electricians  ;  but  the  connexion 
of  its  phenomena  with  theory  has  been  most  clearly  exem- 
Mr.  De  Loc**  pi'ied  bvthe  experiment*  of  Mr.  De  Lnc,  in  bit  analysis  of 
the  Voltaic  pile**  This  excellent  philosopher  has  investi- 
gated with  just  attention  toe  changes  that  occur  when  two 
tabes  are  employed ;  he  has  ascertained  the  electrical  state 
of  the  different  wires  in  the  circuit,  and  finding  the  same 
chemical  effects  continue,  when  the  wires  underwent  changes 
in  their  eketneai  Hates,  he  concludes,  that  the  chemical  ef. 
fects  do  not  depend  on  opposite  electric  energies,  but  on 
the  passage  of  the  electric  fluid  from  metals  to  water  and 
from  water  to  metals  ;  oxigen  bring  evolved  in  the  former 
case,  and  hidrogen  in  the  latter. 
A  positive  and  *  In  the  present  state  of  our  knowledge  it  cannot  therefore 

negative  pomt  De  8aid  **  that  the  important  fact  of  a  positive  aod  a  nega* 
at  each  inter-        ,  . 

ru  pi  ton  of  the  **  five  point  at  every  interruption  of  the  circuit  is  esta- 
circuitnot  c«  blished  beyond  all  doubt."  The  experiment,  on  which 
this  assertion  is  founded,  is  but  a  repetition  of  Cruick- 
shank's  arrangement ;  and  proves  only,  that  chemical  effect* 
occur  at  every  interruption  of  the  metallic  circuit.  Until 
these  chemical  effects  are  shown  to  depend  on  the  opposite 
electric  state  of  the  wires,  or  to  be  inseparable  from  such  a 
condition,  the  existence  of  such  opposite  states  must  be 
considered  as  purely  hypothetical. 
The  effects        The  experiments  of  Mr.  De  Lnc  appear  to  me  a  sufficient 

produced  by    indication*  that  the  various  phenomena  of  electro-chemical 

•ho  circulation  ,  . 

ofxingie      analysis  are  produced  by  the  circulation  of  a  single  electric; 

•  See  Journal,  vol.  XXVI,  pp  69,  113,  241. 
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fluid  ;  the  effects  of  which  are  modified  by  the  nature  of 

the  bodies  through  which  it  passes.    The  experiments  aod 

observations  1  have  made  on  this  subject  may  be  considered 

a  sequel  to  this  paper,  and  will  form  the  subject  of  a  future 

lunication.  , 

Prince's  Street,  Cavendish  Square, 
Now.  15M,  1811. 

■  ■  i    1  1         ■■■         1     f  i  r=a 


IV. 

to  explain  the  Phenomena  of  Calorie.   Im  a 
a 


i 


SIR, 


To  W.  NICHOLSON,  E«q. 


F       §fol  1  owiq^^  c*t.t£ q i to  cjK^Iiftin  tlic 
tendant  on  caloric  will  not  disgrace  your  excellent  Journal. 
I  shall  feel  myself  much  honoured  by  its  insertion. 

It  is  a  well-known  fact,  that  caloric  is  the  cause  of  the  Etafe*^  ^ 
elasticity  of  gasses;  and  it  is  equally  certain,  that  an  eleo  gmsus  both 
trie  spark,  or  the  contact  of  an  ignited  body,  will,  in  many  ^"uoyefby 
eases,  destroy  their  elasticity,  and  cause  them  to  condense  caloric 
ioto  a  nonelastic  substance.    These  facts  may  be  exempli- 
fied by  the  decomposition  and  formation  of  water  by  electri- 
city,   if  then,  it  may  be  asked,  caloric  be  the  cause  of  the 
elasticity  of  gasses ;  how  can  this  elasticity  be  destroyed, 
by  an  addition  of  the  same  substance  ? 

This  apparent  anomaly  has  been  thus  explained  by  MoQrsiiW^ 
Mooge.  As  gasses  are  rarefied  by  heat,  the  spark  will  cause  plaruuoa  «f 
the  sudden  rarefaction  of  that  part  of  the  mixture,  through  th'*' 
which  it  passes :  this  will  cause  as  sudden  a  condensstioa 
of  the  adjacent  parts ;  the  atoms  of  oxigen  and  hidrogen 
will  thus  be  made  to  approach  each  other ;  they  will  there- 
id  form  water. 

In  a  volume  of  Experiments  on  acetous  acid,  Ice,  pub-  Dr.  HigffosV 
"   "  by  Bryan  Higgins,  M.  D.,  in  1786;  I  find  the  fol% 
I  think  more  satisfactory,  explanation  of  the 


He  supposes  the  particles  of  gasses,  to  be  surrounded  with  - 
distinct  atmospheres  of  caloric ;  in  which  the  densities  are  diisoiV S  in* 
reciprocally  as  the  distances  from  the  particles,  in  a  dupli- ctlorici  bat 

rate 
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$ur  ounded     cate,  or  higher  ratio.  'If  the  particles  of  the  gasses  wert 

by  atmos-  merely  dissolved  in  ealoric,  there  seems  to  be  no  rea* 
Spheres  of  it,  - 

son,  why  they  should  not  unite,  according  to  their  affinity 
for  each  other  :  for  in  a  medium  of  uniform  density,  they 
would  be  impelled  by  equal,  and  contrary  powers  of  the 
medium  ;  there  would  therefore  be  no  impediment  to  their 
motion,  and  consequently  to  their  union*     This  being 
granted,  the  question  still  recurs  :  How  does  the  addition 
of  caloric  faeiiitate  their  union  ?  The  answer  now  is  ob- 
vious.   By  equalizing  the  density  of  the  medium*    It  must 
Oxigen  and'  be  observed,  that,  if  a  mixture  of  ox i gen  aud  hidrogen  be 
heitwTred  hot  Penally  heated,  even  to  redness,  in  vessels  which  admit  of 
In  contact      their  expansion ;  no  union  will  take  place* :  for  in  this  case, 
Wl>SIrl         ^e  atm09Pneres  W|N  preserve  their  relative  density.  Bu$ 
nai****        when  the  accumulation  of  caloric  is  sadden,  as  by  an  ele<> 
trie  spark,  the  particles  will  not  have  sufficient  time,  td  ar- 
range it  around  themselves :  by  these  means,  the  density  of 
the  medium,  will  be  rendered  uniform:   the  particles 
therefore,  within  the  range  of  the  spark,  will  unite ;  and,  by 
their  union,  give  out  a  quantity  of  caloric,  sufficient  to 
equalize  the  neighbouring-  atmospheres;  and  thus  the  whole 
of  the  gusses,  if  mixed  in  due  proportion,  will  combine. 
Hence  it  appears,  that  the  degree  of  ignition,  which  ia 
necessary  for  the  combustion  of  oxigen  and  hidrogen,  varies 
directly  as  the  density  of  the  atmospheres  ;  and  inversely  as 
'         '   the  affinity  qf  the  particles  for  each  othe*. 
This  theory        This  is  the  explanation  given  by  Dr.  Higgios ;  and  to  me 

ib?  pikeW  *  *PPe*w  mach  more  *"i*factory  *°<*  intelligible  than  the 
mens  of  common  one,  But  the  theory,  I  conceive,  may  be  extended 
caloric.         much  farther;  and  will  even  be  found  to  be  sufficient  to 

account  for  all  the  phenomena,  attendant  on  caloric. 
No  two  parti-  Let  us  suppose,  that  the  particles  of  caloric  are  attracted 
cles  of  matter  by  those  of  all  other  bodies  with  a  force,  which  varies  in- 
versely as  the  distance  from  the  centre  of  those  particles  : 
and  also,  that  they  are  more  strongly  attracted  by  all  other 
bodies,  than  the  particle*  of  these  last  are  by  each  other  ; 
or,  in  other  words,  that  the  particles  of  all  bodfteo,  have  a 
greater  affinity  for  caloric,  than  for  each  other.    TJua  being 

M 

♦  Thfc  experiment  requires  repetition.    I  "do  not  recollect  to  have 
not  wMh  it  elsewhere. 

granted, 
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fcrnnteo\  It  follows,  that  every  particle  of  matter  will  b* 
BWTrouiiffed  with  an  atmosphere  of  calonc;  the  density  of 
which  will  iocrea^e,  as  the  distance  from  the  centre  of  the 
particle  decreases  ;  and  this  probably  in  a  do  plicate  ratio.  * 
Hence,  no  two  particles  of  matter  can  touch  each  other*. 
This  is  a  fact,  which  was  proved  long  ago  by  Sir  l! 
Newton. 

When  the  attraction  of  the  particles  of  a  body  for  each  Coostitutioa 
other  is  so  great,  that  the  distance  between  them  is  less  of9oM*- 
than  the  particles  themselves,  all  motion  among  them  must 
bepreveoted,  and  the  body,  consequently,  will  be  solid. 
But,  if  the  distance  between  the  particles  of  a  body  be 
greater  rhon  the  particles,  yet,  if  the  density  of  the  atmos- 
pheres, which  surround  them,  be  very  great,  all  motion 
may  still  be  prevented ;  for  it  is  evident,  that  they  can  only 
be  moved  by  compressing  the  atmospheres;  the  density  of 
which  may  be  too  great  to  admit  of  this  compression  by  any 
force  less  than  what  would  destroy  the  texture  of  the  body  j 
io  this  case,  also,  the  body  must  be  solid.    It  is  probable 
that  the  first  case  never  occurs:  the  density  of  the  atmos- 
pheres, therefore,  is  the  cause  of  solidity.     Hence  the 
particles  may  be  at  a  great  distance  from  each  other  and 
the  specific  gravity  of  the  body  vary  little.    The  size,  form, 
and  weight  of  the  particles,  (all  of  which  probably  vary,) 
must  also  be  taken  into  consideration. 

Sir  f.  Newton  supposed,  that  the  particles  of  fluids  were  Conatitutioi 
spherical  ;  and  in  this  manner  he  accounted  for  the  offtuid»' 
facility  with  which  they  yield  to  the  slightest  impulse* 
But  if  the  particles  of  solids  be.of  different  forms,  (which 
may  be  considered  as  proved  by  Hatty,)  it  is  difficult  to 
conceive  how  they  can  be  converted  into  spheres  by  the  ap- 
plication of  heat.  But  it  is  easy  to  conceive,  that  the  accu- 
mulation of  caloric  will  augment  the  atmospheres,  and 
thus  cause  them  to  approach  to  the  form  of  spheres,  let  the 
form  of  the  particles  be  what  it  may.    The  same  effect  will 

•  When  I  »y,  that  no  two  particle*  of  nutter  can  touch  each  other 
I  speak  of  those  which  are  homogeneal.    It  is  possible,  1  had  almost 
taid  probable,  tha:  the  atoms  of  oxigen  and  hidrogen,  in  (he  state  of 
water,  do  touch  each  other.   This  may  perhaps  help  to  distinguish  chl 
aieal  combination  from  cohesion,  &c. 
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be  produced,  if  the  attraction  of  the  particles  for  each  other 
be  diminished  :  for  in  this  case  the  atmospheres  will  ex- 
pand, feither  of  these  causes,  or  both  combined,  will  occa- 
sion the  body  to  become  fluid  ;  for  the  density  of  the  at- 
mospheres will  decrease  as  they  extend :  and  thus  the 
motion  of  the  particles  will  be  facilitated.  The  form  of  the 
particles  also  will  influence  the  fluidity  of  the  body.  The 
more  spherical  these  are,  the  less  resistance  will  there  be  to 
their  mofion.  Hence,  to  form  a  perfect  fluid,  the  particles 
must  be  perfectly  spherical,  and  placed  at  such  a  distance 
from  each  other,  that  the  density  of  their  atmospheres, 
where  they  come  into  contact,  shall  be  0 :  and  this  distance, 
probably,  must  be  infinite.  It  must  now  be  clear,  that  the 
specific  gravity  of  fluids  may  be  very  various,  and  also 
tnat  they  may  contain  very  variable  quantities  of  caloric. 

If  we  suppose  the  affinity  of  the  particles  of  the  body  to 
be  still  farther  diminished  ;  or  the  sphericity  of  their  at- 
mospheres to  be  increased  by  a  fresh  addition  of  calorie; 
it  will  necessarily  assume  the  state  of  a  gas.  A  gas  then  is 
a  more  perfect  fluid  than  a  liquid  is.  G asses  also  may 
contain  variable  quantities  of  caloric,  and  vary  in  specific 

gravity. 

From  all  that  has  been  said,  it  must  be  evident,  that  a 
solid  may  contain  more  caloric  than  either  a  liquid  or  a 
gas  ;  and,  of  course,  that  the  quantity  contained  in  a  liquid 
may  exceed  that  in  a  gas.  But  the  same  body,  when  solid, 
will  contain  less  caloric  than  when  liquid  ;  and  less  when 
liquid  than  io  the  gaseous  state.  It  is  also  clear,  that  the 
specific  gravity  of  a  solid  may  be  less  than  that  of  a  liquid ; 
and  it  is  even  possible,  that  the  specific  gravity  of  solids  and 
liquids,  maybe  less  than  that  of  some  gasses. 

We  have  seen  the  combustion  of  oxigen  and  hidrogen 
explaiued  according  to  this  theory  ;  let  us  examine,  how  it 
accords  with  other  chemical  phenomena. 

When  azote  and  oxigen  are  mixed  in  doe  proportions, 
and  an  electric  shock  is  passed  through  the  mixture ;  the 
atmospheres  of  those  particles,  through  which  the  shock 
passes,  are  rendered  of  a  uniform  density,  and  the  particles, 
unite,  fcut  the  combustion  does  not  spread  throughout 
the  whole  mixture ;  because  the  particles  which  combine 
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Jo  not  part  with  ^sufficient  quantity  of  caloric,  to  equalise 
the  neighbouring!  atmospheres;  the  shock  therefore  moat 
be  repeated  :  Hence  it  follows,  that  uitric  acid  contains  a 
large  qmtntity  of  caloric  :  but,  as  its  specific  gravity  grea'ly 
exceeds  the  mean  of  that  of  its  component  parts,  the  atmo- 
sphere, which  surrounds  its  particles,  must  be  very  dense. 
It  is  needless  to  add,  that  this  is  confirmed  by  almost  every 
experiment,  in  which  nitric  acid  is  employed. 

Again,  exotic  and  hidrogen  gas  cannot  be  combined  arti-  Production  of 
ficially,  because  the  affinity,  which  these  gasses  have  for 


caloric,  greatly  exceeds  that  which  they  have  for  each  other. 
Bot  when  the  hidrogen  is  nascent,  its  affinity  for  azote, 
being  assisted  by  that  of  the  surrounding  bodies  for  caloric, 
causes  their  union.  It  may  even  be  conceived,  that  the 
hidrogen  seizes  on  a  part  of  the  caloric  of  the  azote ;  and 
the  whole  quantity  being  divided  between  the  two,  the  re- 
sistance is  diminished;  they  then  unite,  and  ammonia  is 
produced. 

The  effects  of  compression  on  gasses  may  be  thus  ex- Effects  of 
plained.    By  bringing  the  particles  nearer  to  each  other,  eamprettien 
the  density  of  their  atmospheres  is  increased ;  they  therefore  garte*> 
exert  a  greater  resistance,  and  the  elasticity  of  the  gas  is 
increased  also.    If  the  compression  be  sudden  and  violent, 
a  quantity  of  caloric  is  disengaged.    It  is  exceedingly  pro- 
bable, that,  in  this  case,  the  elasticity  of  the  gas  is  injured. 
I  have  frequently  thought,  that  I  have  observed  this  effect 
produced  on  atmospheric  air ;  and  I  recollect  to  have  seen 
the  same  remark  in  print,  although  t  Cannot  precisely  re* 
member  the  place.  -  If  a  mixture  of  oxigen  and  hidrogen 
be  suddenly  compressed,  the  heat,  which  is  extricated,  will 
equalize  the  atmospheres,  and  the  gasses  will  combine.  If 
the  compression  were  gradually  applied  ;  it  is  probable,  that  ^  ^  nuefiro- 
no  union  would  take  place.    It  roust  be  evident,  that  rare-  tion. 
{action  will  produce  an  effect  contrary  to  that  produced  by 
compression.    A  part  of  the  air  being  removed,  the  atino- 
apheres  will  meet  with  leas  resistance ;  they  will  of  course 
expand.    By  this  means  there  will  be  occasioned,  so  to 
speak,  a  vacuum  of  caloric;  it  will  therefore  rush  in  from 
the  neighbouring  bodies,  and  thos  cold  will  be  produced;  but, 
on  readmitting  the  air,  there  will  be  u  redundance  of  caloric; 

•  H  2  the 
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the  thermometer  therefore  will  rise.  Thr»'  also  agrees  witH 
experiment.  1  have  observed  it  several  times  this  morning* 
The  expansion  and  contraction  of  gasses,  by  an  increase 
or  diminution  of  temperature,  will  be  easily  explained. 
As  the  addition  of  caloric  will  increase  the  density  of  the 
atmospheres,  expansion  must  ensue.  The  abstraction  of 
caloric  will  occasion  a  diminution  of  their  density  ;  the  at- 
traction of  the  particles,  therefore,  for  each  other  will  pre- 
vail :  they  will  then  approach ;  and,  in  many  cases,  con- 
dense into  a  liquid,  or  even  a  solid  substance. 

There  are  many  substances,  as  wax,  tallow,  &c,  which 
assume  various  degrees  of  consistence  in  passing  from  the 
solid  to  the  fluid  state.  This  may  be  accounted  for  by  the 
increasing  sphericity  of  the  atmospheres,  which  surround  the 
particles,  of  which  these  bodies  are  composed  :  as  this  in* 
creases,  their  motion  must  be  facilitated. 

The  malleability,  tenacity,  and  ductility  of  metals,  are 
explained  in  a  similar  manner :  the  atmospheres  not  being 
too  dense  to  admit  of  motion,  when  a  considerable  force 
is  applied:  and  the  attraction  between  the  particles  being 
sufficiently  strong  to  prevent  their  separation.  When  the 
atmospheres  are  too  dense  to  permit  the  motion  of  particles 
by  the  application  of  a  considerable  force,  the  body  must 
be  brittle*  or  exceedingly  hard,  according  as  the  affinity  of 
the  particles  for  each  other  varies.  When  the  atmospheres 
are  very  far  extended,  the  body  will  also  be  brittle*  or  ra- 
ther friable,  from  tbe  diminished  attraction  of  the  particles. 
When  zinc  is  cold,  it  is  brittle,  because  its  atmospheres  are 
too  dense  to  admit  of  the  motion  of  its  particles;  a  small 
addition  of  caloric  renders  it  malleable,  by  increasing  their 
sphericity:  and  a  still  greater  addition  renders  it  friable,  by 
separating  the  particles  too  far  from  one  another. 


Hot  short  ana  the  difference  between  hot  short  and  cold  short  iron  may 
.oidsnomron  in  wrne  dcgree,  upon  a  8imilar  cause.  ^  When  ig- 

Teraperingof  nited  steel  is  suddenly  plunged  into  cold  water,  it  becomes 
•teel.  brittle,  owing  to  the  separation  of  too  large  a  quantity  of 

caloric;  but  by  exposure  to  heat,  it  may  be  made  of  different 
degrees  of  hardness,  so  as  to  answer  various  mechanical 
purposes.  We  mny  thus,  I  think,  account  for  the  effects 
produced  by  caloric  in  the  tempering  of  steel :  always  re- 

collecting, 
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collecting,  that  motion  is  facilitated  by  the  addition  of 
caloric.    Elasticity  is  caused  by  the  compression  of  the  at-' Elasticity, 
mospheres,  and  their  return  to  their  former  state. 

There  is  another  phenomenon,  which  1  believe  no  one  Expansion  of 
has  ever  attempted  to  explain,  I  mean,  the  expansion  of  dim^mifi  *n  of 
water  by  a  diminution  of  temperature*  We  will  suppose,  temperature, 
with  Mr.  Dalton,  that  water  is  at  its  maximum  of  density 
at  36*.  Its  expansion  by  heat  requires  no  explanation* 
Let  us  see  how  fur  iU  expansion  by  cold  may  be  accounted 
for.  It  must  be  granted,  that  ice  has  a  less  affinity  for  calo- 
ric than  water  has*  otherwise  water  would  not  give  out 
caloric  at  the  moment  of  its  becoming  solid.  Hence  it 
follows,  that,  when  water  is  cooled,  it  must  at  last  reach 
some  point,  at  which  its  affinity  for  caloric  will  diminish, 
lo  most  substances  this  probably  does  not  happen  till  they 
reach  the  point  of  congelation :  but  when  water  is  cooled 
below  36°,  its  affinity  for  caloric  begins  to  diminish  ;  the  at* 
mospheres,  therefore,  which  surround  its  particles  (and  of 
the  water  itself)  will  expand.  Although  the  particles 
nearest  to  each  other  at  36°,  their  attraction  is  not  then 
sufficient  to  overcome  the  resistance  of  their  atmospheres: 
these  therefore  will  continue  to  expand,  until  they  are  so  far 
rarefied  as  not  to  be  able  to  resist  .the  affinity  of  the  particles 
for  each  other.  But  this  will  not  happen  till  the  water  is 
cooled  many  degrees  below  the  freezing  point,  unless  by 
agitation,  or  some  other  means,  they  are  brought  nearer 
into  contact. 

* 

It  was  before  stated,  that  the  density  of  the  atmospheres  its  expansion 
was  the  cause  of  solidity  :  but  the  specific  gravity  of  ice  is  ^on*^^0*" 
less  than  that  of  water ;  it  also  contains  less  caloric;  hence*  cmuMzati 


its  atmospheres  must  be  less  dense;  it  ought,  therefore,  M.*f  th£case 

.  i.i.  •      1  w»      w,t'1  other 

to  be  more  fluid  than  water,  which  is  not  the  fact.  How  bodies, 
is  this  anomaly  to  be  explained  ?  It  must  be  remembered, 
that  not  only  ice,  but  all  solutions  of  salts,  &c,  which  form 
prismatic  crystals,  undergo  the  same  expansion,  during  their 
transition  from  the  fluid  to  the  solid  state.  It  is  pro* 
bably  the  tendency,  which  the  particles  of  these  bodies 
have  to  arrange  themselves  in  prismatic  forms,  that  causes 
this  expansion  :  and  the  diminution  of  specific  gravity  may 
be  occasioned  by  interstices  between  the  prisms.  Iu  addi- 
tion 
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Repulsion 
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No  repultion 
between  oil 


Singular 
phenomenon 


lion  to  this,  it  may  be  observed,  that  ice  always 
quantity  of  air.  Dr.  Priestley  ascertained,  that,  when  wwr, 
previously  freed  from'  air,  was  frozen  iu  close  vessels ;  it 
gave  out,  on  thawing,  a  quantity  of  ezote ;  and  this  he 
repeated  several  times,  on  the  same  water,  and  with  the 
same  effect*.  The  expansion  of  iron  during  solidification 
depends  probably  upon  the  detention  of  a  qoantity  of  caloric 
between  the  ports  of  the  metal  in  an  uncorobmed  state, 
(i.  e.  not  forming  port  of  the  atmospheres,)  and  by  bam- 
meriug,  this  way  be  disengaged.  Those  bodies,  which 
congeal  into  a  shapeless  mass,  without  any  appearance  of 
crystallization,  contract,  as  might  be  expected,  during 
solidiBcation  ;  snd  this  may  teud  to  connrm  the  explana- 
tion given  above. 

I  have  purposely  avoided  making  any  mention  of  the 
repulsion,  supposed  to  exist,  between  the  particles  of 
caloric;  as  1  believe,  that  all  the  phenomena  may  be  ex- 
plained according  to  the  ordinary  laws  of  affinity.    I  will 
endeavour  to  explain  this,  in  one  instance  ;  the  expansion  of 
gassrs  by  a  diminution  of  pressure.    During  the  expansion, 
cold  is  produced,  as  was  explained  before;  the  caloric, 
which  rushes  in,  arranges  itself  around  the  particles  of  the 
gas,  according  to  its  affinity  for  them  ;  and  thus  remove* 
them  to  a  greater  distance  from  each  other.    Iu  addition  to 
this,  it  must  be  recollected,  that  the  particles  will  exert  an 
attraction,  beyond  their  own  atmospheres,  upon  those  of 
%he  neighbouring  particles;  this  will  tend  to  rarefy  the 
atmospheres,  and  of  course  to  expand  the  gasses.    It  is  not 
necessary  to  suppose,  that  the  particles  of  water  and  oil 
repel  each  other  ;  if  the  attraction  of  the  honoogt  neal  parr 
tides  be  stronger  than  that  of  the  heterogeneal,  they  will 

not  unite.  ' 

I  will  now  mention  a  phenomenon,  which  I  once  observed, 
and  which,  I  think,  may  be  explaiued  according  to  thia 
theory.  During  the  evaporation  of  a  solution  of  subcarbonate 
of  soda,  which  had  been  exposed  to  a  stream  of  sulpburt*a 
ocid  gas ;  I  observed  a  number  of  globules  to  arise,  aud  ru,* 

■  1  *  9 

•  This  tends  to  confirm  Girtanner**  Theory,  that  azote  is  an  oxide  of 
hidrogen  —[See  also  the  hypothesis  of  Berxelius,  Journal,  vol.  XXX, 

0.  C]  '  .  . 
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about  upon  the  surface  of  the  solution.    They  ,did  not  ap- 
pear to  be  of  a  gaseous,  but  of  a  liquid  nature:  they  were 
exceedingly  spherical,  and  their  specific  gravity  so  small, 
that  they  scarcely  sunk  at  all  into  the  liquid.    The  bubbles 
of  steam,  which  were  abundant,  always  receded  from  them; 
so  as  to  lease  a  considerable  space  around  them  in  every  di- 
rection.   Dr.  Higgins  observed  a  similar  phenomenon,  du«  A  similar 
ring  the  distillation  of  a  mixture  of  sulphuric  and  acetous  ^^J* 
acid.    I  will  give  the  description  and  explanation  of  it,  in  Or.  Higgioi. 
his  own  words — "  When  the  quantity  of  acetous  acid 
™  amounted  to  about  three  ounces,  and  rose  in  the  receiver* 
"  so  high,  that  the  distance  between  its  surface  and  the 
•*  noxJe  of  the  long  slender  neck  of  the  retort  did  not 
**  exceed  a  quarter  of  an  inch,  and  when  the  drops  fell  at 
**  the  interval  of  three  or  four  seconds,  each  of  them,  re-j 
**  bounding  after  the  fall,  and  still  preserving  the  globular 
«*  form,  rolled  on  the  acid  liquor;  and  then,  after  floating 
"  ia  a  quiescent  state  for  five  or  six  seconds,  burst  suoV 
•«  denly,  and  spread  upon  it.    Some  of  these  globules  in 
«•  their  motion  struck  the  preceding  ones,  and  frequently* 
•«  the  motion  was  communicated  without  either  of  them. 
«*  bursting  for  some  seconds  after  they  became  quiescent. 
•«  Afterward,  when  tluj  acid  in  the  receiver  rose,  and  wax. 
««  not  distant  from  the  nozleof  the  retort  by  more  than  the 
diameter  of  a  large  drop*  the  liquor,  which  trickled  down, 
**  did  not  discharge  itself  into  the  acid,  either  in  the  fore* 
**  i>0'n£  maner>  or  in  that  of  a  column  ;  but  it  formed  glo- 
**  V>u\es  of  six  times  the  former  bulk,  each  of  which,  pre- 
serving  its  proper  form,  sunk  by  half  its  diameter  into 
««  the  acid  liquor,  without  mixing  with  it ;  but  when  the 
size  of  any  globule  increased  so  as  to  exceed  TV  of  an 
**  inch  in  diameter,  it  then  parted  from  the  nozle,  and 
««  spread  on  the  liquor.    All  this  looked  as  if  each  drop  car- 
**  tied  its  proper  atmosphere  of  repellent  matter,  which  it 
«'  retained  for  a  considerable  time,  with  a  force  greatly  su- 
••  pernor  to  tbe  weight  of  a  grain,  for  the  drop  could  not, 
*'  bv  reason  of  its  mere  aggregation,  rebound  from  liquor 
44  of  the  same  kind,  and  roll  on  it,  and  dip  and  swell  in  it 
M  without  mixing.**    Dr.  Higgins  could  not  produce  the 
>pcarauce»  in  the  distillation  of  water,  or  of  spirit  of 

1  will 
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NitroftntK-       I  will  odd  one  more  extract  from  Dr.  Higgins's  work, 

celled  from  the  which  is  remarkable,  as  it  confirms  the  results  of  the  ex- 
lungs  in  res-  . 

piration.  penments  of  Messrs.  Aiieti  and  Pepys,  id  the  respiration  of 
oxigen ;  .and  the  conclusions  which  they  have  drawn  from 
them.  After  describing  the  method  which  he  employed  to 
respire  the  gas,  &c. ;  he  adds,  *•  I  do  not  hesitate  in  con* 
*•  eluding,  that  the  former  (azote)  was  expelled  from  the 
♦«  lungs  during  the  respiration,  along  with  the  matter, 
*•  which  contributed  to  the  formation  of  the  fixabte  air.*1 

Iam  sorry  that  it  is  not  in  my  power  to  digest  thf  spa  per  into 
a  more  intelligible  form :  butit  is  not  more  than  ten  days  since  1 
met  with  Dr.  Higgins's  book  ;  and  it  will  be  a  considerable 
time  before  I  shall  hare  leisure  to  resume  the  subject.  It 
has  extended  to  a  much  greater  length,  than  I  at  first  in^ 
tended  :  I  am  however  conscious,  that  much  more  remains 
to  be  said,  and  many  objections  to  be  answered ;  but  1  am 
Dot  aware  of  any,  which  may  not  receive  a  satisfactory  an* 
swer,  according  to  the  principles  already  laid  dowq.  The 
importance  of  the  subject  must  be  my  apology,  for  sending 
it  in  this  unfinished  state ;  and  if  it  should  be  the  means  of 
drawing  the  attention  of  some  able  chemist  to  Dr.  Higgins's 
work,  and  even  in  this  remote  way  contribute  to  the  im- 
provement of  the  science,  my  intention  will  be  fully 
answered, 

1  am,  sir, 

\  You*  obliged  and  constant  reader, 

t.  o.  c. 


Coagulation 
of  jJhmnep, 


P.  S.  It  may  be  thought,  that  the  coagulation  of  albu* 
men  by  heat  is  inconsistent  with  the  foregoing  theory.  To 
satisfy  mjself  of  what  actually  does  take  place,  during  ita 
coagulation,  I  poured  ioto  a  glass  tube  a  certain  portion  of 
the  white  of  an  egg,  (which  is  albumen  as  pure  as  it  can  be 
procured,)  and  with  a  diamond  marked  the  height  to  which 
it  rose  in  the  tube.  The  tube  with  its  contents  was  now 
plunged  into  warm  water,  and  the  whole  apparatus  set  upon 
the  fire.  As  soon  as  the  albumen  was  heated  only  a  few 
degrees,  I  could  observe  bubbles  of  gas  separating  from  it 
very  abundantly ;  and  before  it  had  begun  to  coagulate, 
it  had  assumed  the  sparkling  appearance  of  water  impr*g> 
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nated  with  carbonic  acid.  After  the  water  hod  boiled  for 
some  time,  the  albumen  appeared  perfectly  white,  and  was 
nearly  solid ;  (K  does  not  become  perfectly  so  till  cold). 
In  this  state  it  was  removed  from  the  fire,  but  I  was  sur- 
prised to  find  its  bulk  increased,  rather  than  diminished, 
for  its  surface  was  very  globular.  I  had  not  however  kept  it 
out  of  the  water  more  than  a  minute,  before  it  had  sunk 
considerably,  so  that  its  surface  was  now  become  concave. 
If  in  this  state  it  had  been  suffered  to  cool,  it  would  cer- 
tainly have  occupied  considerably  less  space,  than  when 
fluid ;  notwithstanding  the  extrication  of  the  bubbles  of 
gas,  which  never  rose  to  the  surface,  but  always  continued 
mixed  with  the  albumen.  When  it  had  cooled  only  a  few 
degrees,  it  was  replaced  upon  the  fire ;  its  surface  soon  rose 
again,  and  by  continuing  the  heat,  at  last  burst,  and  a 
quantity  of  vapour  made  its  escape.  The  albumen  was 
now  full  of  holes,  occasioned  either  by  the  separation  of  gas, 
or  of  aqueous  vapour.  From  the  experiments  of  Dr. 
Bostock  it  appears,  that  the  white  of  egg  contains  80  per  1 
cent  of  water.  Now  when  this  circumstance  is  also  taken 
into  consideration,  1  think  no  one  would  urge  the  coagula* 
tioD  of  albumen  by  heat  as  an  objection  to  the  foregoing 
theory.  From  the  experiments  which  I  have  just  related, 
it  appears  exceedingly  probable,  that  albumen  contracts 
daring  solidification,  as  is  the  case  with  most  other  bodies  ; 
and  at  any  rate,  the  extrication  of  gas,  and  the  quantity  of 
water  which  it  contains,  will  easily  account  for  the  apparent 
anomaly.  " 

It  may  however  still  be  objected,  If  heat  causes  other  Objection 
bodies  to  become  fluid,  how  can  it  be  the  cause  of  theco-  *** 
agulation  of  albumen  ?  I  might  reply,  that  the  density  of 
the  atmospheres,  which  surround  the  particles  of  albumen, 
is  too  great,  to  permit  the  particles  themselves  to  approach 
each  other  sufficiently  near  to  produce  a  solid ;  but  that  by 
the  addition  of  caloric,  these  atmospheies  are  equalized* 
and  thus  the  resistance  to  the  motion,  (and  consequently  to 
the  union,)  of  the  particles  is  removed,  or  at  least  dirni* 
oished,  I  do  not  however  urge  this  reason,  because  I  believe  Answeaj* 
it  to  be  far  more  probable,  that  the  albumen  undergoes 
some  chemical  change,  by  the  application  of  heat ;  and  I 

think, 
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think,  that  Mr.  Hntchett  hag  clearly  proved,  t^at  coagu- 
lated albumen  is  possessed  of  chemical  properties  essentially 
different  from  those  which  albumen  possesses  in  a  fluid 
state* 

Mr.  Daltoo^     I  perceive  from  a  note  in  Dr.  Thompson's  System  of 
Wry'         Chemistry,  that  Mr.  Dalton  supposes  the  particles  of 
gasses,  to  be  surrounded  with  atmospheres  of  heat ;  but,  aa 
1  have  never  seen  Mr.  Dultou's  work,  I  cannot  pretend  to 
say  how  far  he  may  have  anticipated  any  thing  which  I 
have  said.    Dr.  Higgins  is  undoubtedly  the  author  of  the 
theory,  and  I  have  endeavoured  to  extend  it  to  all  the  che- 
mical phenomena,  which  recurred  to  my  recollection. 
Mr.  Goofhoa    From  the  same  excellent  work,  (Dr.  Thompson's  Che* 
rfl^tch^L  ro'stry)  I  nave  become  acquainted  with  Mr.Gough't  expe- 
f  riments  on  the  elasticity  of  caoutchouc.    When  I  wrote  the 

paper  above  I  was  reading  this  work,  but  had  not  read  se 
far  as  the  part  which  gives  an  account  of  these  expert* 
ments*  :  I  was  therefore  very  agreeably  surprised,  to  find 
the  same  conclusion  drawn  from  experiment,  which  I  had 
previously  deduced  from  theory,  viz:  that  caloric  is  the 
cause  of  elasticity. 
Effect  of  Many  substances  (e.g.  carbon)  will  not  combine  with 

isaiUon.        pxigen,  until  ignited  ;  it  ii  perhaps  needless  to  observe- 
that  the  addition  of  caloric  equalizes  the  density  of  the  at* 
Biospheres,  which  surround  the  particles  of  these  bodies, 
and  that  this  is  the  cause  of  their  combination. 
Increase  of        it  has  been  objected ,  by  the  French  chemists,  to  the  theory 
jSIwmm'      of  Dr'  Davv>  ^pecting  the  metallic  bases  of  the  fixed 
whevoxided    alkalis,  &c. :  that,  if  potash  (for  example)  were  an  oxide  of 
accounted  for.  potassium,  its  specific  gravity,  like  that  of  all  other  metallic 
oxides,  should  be  less  than  that  of  the  metal,  from  which  it 
is  formed.    Not  to  insist  upon  the  circumstance,  that  pot- 
ash is  a  hydrate  of  the  oxide  of  potassium,  I  think  it  may 
he  clearly  conceived,  according  to  the  principles  stated 
above,  that  oxigen  may  be  so  far  condensed  by  the  abstrac- 
tion of  caloric,  as  to  increase  the  density  of  potassium, 
{or  pe:haps  even  of  any  other  metal,)  considerably*  Ac- 
cordingly we  tiud,  from  the  experiments  of  Gey-Lussac  and 

•  This  posucript  was  seat  some  weeks  after  tbs  letter  to  which  it  m 
annexed.  C. 
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Thenard  themselves,  that  potassium  decomposes  almost  all 
the  metallic  oxides  with  inflammation.    Perhaps  this  in- 
crease of  specific  gravity,  which  potassium  undergoes,  may 
be  farther  explained  as  follows.     It  was  remarked  by- 
Messrs*  Gay-Lussuc  and  Thenard,  in  the  experiments  just 
alluded  to,  that  potassium  decomposes  the  black  oxide  of 
iron  without  inflammation.    Let  it  be  granted,  that,  during 
the  combination  of  iron  with  oxigen,  the  latter  only  is  con- 
densed ;  and  that  the  metal  suffers  no  condensation*  ;  and  it 
may,  I  think,  be  easily  shown,  that  the  specific  gravity  of 
potash  must  exceed  that  of  potassium ;   supposing  the 
oxigen  to  be  in  the  same  state  of  condensation,  as  in  the 
black  oxide  of  iron.    The  specific  gravity  of  iron  is  7»8;  » 
end  that  of  the'black  oxide,  as  nearly  as  1  can  determine  it, 
is  4*5. — Now  if  the  black  oxide  be  composed,  as  Dr. 
Thompson  has  shown,  of  7&*5  iron*  and  21*5  oxigen,  it 
may  be  ascertained,  by  a  very  easy  calculation,  that  the 
sp.  gr.  of  the  oxigen,  as  it  exists  in  black  oxide,  is  nearly  ( 
1-7. — If  then   we  suppose,   that  the  oxigen  undergoes 
no  farther  condensation,  when  it  combines  with  pofassinm, 
(which  it  certainly  must  undergo,  or  it  would  not  decooH 
pose  the  black  oxide)  still  it  is  evident,  that  a  mere  mixture 
of  potassium,  of  the  sp.  ^r.  0*6,  and  of  oxigen   in  this 
condensed  state,  must  be  of  a  greater  sp.  gr.  than  the  potas- 
sium alone.    I  have  stated  this,  merely  to  show  the  possi- 
bility of  the  case,  without  reference  to  any  theory  whatever  ; 
but  when  we  add  the  consideration,  that  the  oxigen  is  still 
farther  condensed,  and  that  potash  is  combined  with  water, 
every  difficulty  must  be  entirely  done  away. — Permit  me  to  The  difference 
suggest,  that,  as  in  alkalis  the  sp.  gr.  of  the  oxigen  always  0xJe7and  sl» 
exceeds  that  of  the  metal,  end  in  oxides  falls  short  of  it ;  kali*  owing  to 
this  may  possibly  be  the  cause  of  their  possessing  such  dif-  tion  ^  lnc 
fereut  properties,  and,  in  feet,  constitute  the  difference 
between  them, 

*  L.  O.  C. 

•  T  think  no  one  will  refuse  to  grant  thia;  for  it  is  scarcely  con- 
ertTable,  that  the  sp.  gr.  of  iron  is  greater  in  the  black  oxide,  than  in 
the  mewl!*  inue. 

v. 
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V. 

On  the  Prevention  of  Damage  by  Lightning,    In  a  second 
Letter  from  Mr,  Benjamin  Cook. 

To  Mr.  NICHOLSON. 
DEAR  SIR, 

In  a  former  paper,  which  you  inserted  in  your  very  valu- 
able Journal0,  on  the  advantage  and  security  that  I 
^supposed  the  nation  would  enjoy,  if  electric  rods  were 
placed  at  certain  distances  on  the  most  elevated  parts  of  the 
country,  or  if  attached  to  the  highest  buildings  at  different 
placej,  so  that  the  electric  fluid  might  be  carried  off  by  the 
rods,  as  the  clouds  charged  with  the  fluid  passed  over  them  ; 
by  your  remark  at  the  close  of  that  paper,  it  did  not  seem 
to  strike  you,  as  promising  that  advantage  and  security  it 
did  me,  and  you  named  an  instance,  where  the  rods  had 
failed :  But  if  one  instance,  or  two,  have  happened,  where 
the  electric  rods  do  not  appear  to  have  ha<i(  any  influence  on 
the  electric  fluid,  so  as  to  carry  it  off  without  injuring  the 
buildings,  this  is  no  proof  of  their  inutility.  We  ought, 
before  we  pass  judgment  upon  them,  tohave^known  the 
state  of  the  rods,  and  their  elevation.  It  is  very  probable, 
that  these  rods  had  been  up  for  many  years,  and  nearly 
destroyed  by  rust ;  and  perhaps  in  some  parts  the  nature  of 
the  iron  might  have  been  completely  changed  or  destroyed, 
and  uothing  left  but  rust ;  nay  in  some  places,  even  the 
rods  might  have  been  divided,  or  nearly  so,  by  tne  rust ;  so 
that  a  weak  discharge  of  the  electric  fire  would  easily  melt 
what  was  left;  or  they  might  have  been  carried  in  such 
directions  across,  or  down  the  sides  of  the  building,  as  to 
pass  by  substances  possessing  greater  power  to  carry  off  the 
fluid,  than  such  rusty  decayed  conductors;  and  thus  the 
lightning  might  have  been  by  their  means  conducted  so  as 
to  cause  the  very  ruin,  they  were  intended  to  prevent.— 
Besides,  the  points  of  the  conductors  might  have  been 
placed  very  low,  so  that  clouds  overcharged  with  the  electric 

•  Vol.  XXIX,  p.  304. 
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iuid  might  have  passed  so  near  the  buildings,  that  every 
part  that  was  a  conductor  drew  down  the  fire,  as  soon  as  the  t 
rods,  which  had  lost  a  part  of  their  power  by  rust.  I  say 
•11  this  might  have  been  the  case,  and  we  therefore  ought 
not  to  say,  that  electric  rods  have  been  found  ineffectual  to 
ward  oil  destruction. 

I  am  desirous  this  subject  should  be  fairly  investigated,  The  subject 


indeed  it  Is  a  national  concern,  and  1  do  wish  some  able  t 


mens 


person  would  take  up  the  subject;  and  if  any  of  your  cor- 
respondents could  produce  any  one  instance,  where  the  rods, 
having  been  found  in  proper  order  and  position,  have  failed, 
it  would  in  a  great  measure  prove  their  inutility.  On  the 
other  band,  if  any  one  instance  could  be  brought  forward, 
where  they  have  proved  beyond  a  doubt  the  protectors  of  a 
building,  that  without  them  would  have  suffered,  some 
basis  might  be  laid  down  to  form  a  just  idea  upon. — This  ia 
certain,  that  we  have  each  year  to  record  great  losses,  both 
in  property  and  lives,  by  the  electric  fluid ;  and  if  some 
plan  could  be  devised,  to  remedy,  if  but  in  part,  the  evil 
experienced  and  complained  of,  great  advantage  and  safety 
would  be  procured  to  society.— My  opinion  is,  that  electric 
rods  are  sure  and  certain  preservatives  to  every  house,  where 
they  are  properly  attached,  if  of  the  proper  kind  ;  and  if  a 
house  can  be  secured,  why  not  by  the  same  means  a  whole 
parish,  by  a  proper  number  of  conductors  ? 

But  conductors  are  of  little  or  no  use  made  in  the  way  Conductors  am 
they  commonly  ore,  of  a  piece  of  iron  wire  one  quarter  of  J^J^1  de" 
an  inch  in  diameter,  or  perhaps  less ;  for  in  many  I  have 


lined  they  have  not  been  so  thick,  some  merely  a  strong 
wire.  These  io  a  year  or  two  are  nearly  or  quite  corroded 
through  uith  rust ;  and  they  are  attached  in  a  careless  way, 
with  a  number  of  rusty  points  at  top,  directed  to  every  point 
of  the  compass,  and  rising  just  above  the  chimney.  It  ap- 
^ears,  that,  if  a  rod  is  placed  against  a  hoose  or  building, 
no  matter  how,  the  building  is  supposed  to  be  safe ;  and  if 
this  bouse  or  building  is  injured  by  lightning,  it  is  the  rod 
that  was  to  have  protected  it,  that  is  declared  inefficacious. 
These  rods  are  generally  put  up  by  some  carpenter,  or 
builder,  who  knows  nothing  of  the  nature  or  properties  of 
lae  fluid  he  is  guarding  against,  and  therefore  brings  the 

rod 
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prevention  of  damage  by  lightning. 


How  they 
ought  to  be 
made  and 
applied. 


Instince  of 


Another. 


rod  dawn  any  way  that  is  most  convenient,  without 
(taring  whether  it  passe*  near  or  even  touches  any  conduct- 
ing substance  in  the  building;  in  which  case  the  rod,  in* 
•tead  of  protecting,  is  calculated  to  bring  oti  the  building 
the  mischief  it  was  intended  to  prevent. 

Electric  rods  should  be  three  quarters  of  an  inch  m 
diameter,  according  to  my  opinion ;  should  not  toaeh  the 
building  in  any  part  by  three  inches;  and  alt  their  fasten- 
ings to  it  should  be  by  nonconductors.  They  should  end 
in  a  single  point  of  brass,  and  this  point  be  elevated  six 
feet  at  least,  but  ten  feet  if  possible,  above  the  highest 
chimney  of  the  house*  If  the  rod  is  not  of  brass,  or  a  tube 
of  brass,  a  strong  brass  wire  ought  to  be  wound  round  it* 
connected  with  the  point,  and  passing  once  round  the  rod 
in  the  space  of  12  or  18  inches,  sufficient  to  keep  the  brass 
wire  close  to  the  iron,  all  down  to  the  earth.  I  have  no 
doubt  upon  my  mind,  from  all  the  observation  I  have 
made,  that  electric  rods  of  this  nature  will  never  fail  to  give 
perfect  safety.  Even  on  board  vessels  an  iron  chain,  the 
worst  of  all  conductors  that  can  be  called  a  conductor,  has 
been  known  to  preserve  the  vessel  and  crew.  As  a  proof,  { 
will  quote  a  passage  from  Captain  Cook's  Jooraal  of  his 
Second  Voyage  Round  the  World.  **  April  25,  1774* 
*'  Otaheite— This  day  we  had  a  very  violent  tempest.  We 
•«  were  obliged  to  get  our  electrical  chain  up  to  the  top* 
"  galltntroast  head,  to  secure  the  masts.  Removed  all 
"  the  iron  off  the  decks,  and  secured  down  all  the  hatches. 
u  —As  the  seaman,  who  carried  the  chain  up,  was 
"  coming  down,  he  got  foul  of  the  chain,  and  it  lightning 

at  the  same  time,  he  received  a  slight  blow  on  the  leg, 
"  which,  though  it  did  him  no  harm,  shook  every  bone 
*'  within  him.**  Cuptain  Cook  had  seen  an  instance  of  the 
great  utility  of  the  electrical  chain  in  his  former  voyage, 
while  at  Uatavia,  which,  being  of  a  singular  nature,  I  shall 
relate  in  bis  own  words,  or  as  they  are  given  by  Dr.  Hawkcs* 
worth.  "  About  9  o'clock  we  had  a  dreadful  storm  of 
"  thunder,  lightning,  and  rain,  October  10,  1770,  du- 
"  ring  which  the  mainmast  of  one  of  the  Dutch  East 
"  Indian* en  was  split,  and  carried  away  by  the  deck  ; 
•*  The  main  topmust  and  topgallautruusl  were  shivered 

all 
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**  all  |o  pieces ;  she  had  an  iron  spindle  at  the  main  top- 
•«.  gaUautmast  head,  which  probably  directed  the  stroke.— 
44  This  ship  lay  not  more  than  the  distance  of  two  cables 
•«  length  from  ours,  and  in  all  probability  we  should  have 
"  shared  the  same  fate,  but  for  the  electrical  chain,  which 
"  we  bad  but  just  got  up,  and  which  conducted  the  light- 
««  uiDg  over  the  side  of  the  ship.  But  though  we  escaped  the 
"  lightning,  the  explosion  shook  us  like  an  earthquake,  the 
"  chain  at  the  same  time  appearing  like  a  line  of  fire:  a 
"  centinei  was  in  the  action  of  charging  his  piece,  and  the 
"  shock  forced  the  musquet  out  of  his  hand,  and  broke  the 
ramrod.— Upon  this  occasion  1  cannot  but  earnestly  re- 
**  commend  chains  of  the  same  kind  to  every  ship,  whatever 
"  be  her  destination  ;  and  I  hope  that  the  fate  of  the  Dutch* 
«*  man  will  be  a  warning  to  all,  who  shall  read  this  narra- 
*«  tive,  against  having  a  spindle  at  the  mast  head." 
(  Thus  even  chains  have  been  found  protectors,  and  if  Rods  recom- 
propcr  conductors  were  attached  to  the  main  topgallant-  l£od?d  f<* 

11  i        ....         »i      i         ,         .    ships  instep 
mast,  running  aU  down  it  with  a  joint  at  the  place  where  the  of 

mast  is  jointed,  it  would  always  be  in  its  place  ;  and  1  agaia 
say,  I  am  pretty  confident,  that  vessels  would  be  secured 
from  the  injury  they  but  too  often  sustain  from  lightning, 
as  well  as  houses* — The  rod  would  not  be  in  the  way  of  any 
of  the  rigging,  and  therefore  I  should  think  it  would  be  a 
duty  the  masters  of  vessels  owe  to  their  sailors,  as  well  as  to 
the  owners  of  the  property  they  have  on  board,  to  be  always 
provided  agaiust  danger*    I  am,  dear  sir, 

Your  obedient  servant, 
Birmingham,  B.  COOK, 

tirroftta  Street ,  Dec.  27, 1 8 1 1 . 

ii    -  _   — 

"*    "    ~  ~~ ^ -  —  —   -  ,,  iii 

VI. 

Observations  on  some  of  the  Strata  in  the  Neighbourhood  of 
Ijondon,  and  on  the  Fossil  Remains  contained  in  them :  oy 
James  Parkinson,  Esq.,  Member  of  the  Geological 
Society. 

(Concluded  from  p.  52.) 
Strata  interposed  between  the  Clay  and  Chalk. 


I 


T  is  almost  impossible  to  speak  with  precision  of  the  >ub-  SlrlU  bencith 
jscent  strata,  which  are  situate  between  the  day  and  the  the  day, 

chalk. 
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chalk,  si  ace  very  considerable  variations  occur  as  to  their* 
thickness,  and  indeed  as  to  the  form  in  which  their  consti- 
tuent parts  are  disposed;  and  since  there  exist  but  few 
sections,  at  least  in  the  neighbourhood  of  the  metropolis, 
'which  present  a  view  of  the  strata  composing  this  formation. 
They  are  included  in  the  following  account  by  Mr.  Farey : 
**  A  sand  stratum,  of  very  variable  thickness,  next  succeeds, 
44  and  lies  immediately  upon  the  chalk,  in  most  instances, 
**  as  between  Greenwich  and  Woolwich,  on  the  banks  of 
"  the  Thames:  which  has  often  been  called  the  Blackhealh 
"  sand,  it  frequently  has  a  bed  of  cherty  sandstone  in  it, 
"  called  the  gray-weathers"#. 
The  botrom  of  On  the  upper  part  of  a  mound  at  New  Charlton  some 
«W  traces  of  the  lowest  part  of  the  blue  clay  appear,  covered  by 
not  more  than  a  foot  of  vegetable  earth.  This  layer  of  clay 
does  not  seem  to  exceed  two  feet  in  thickness,  which,  indeed, 
it  possesses  only  on  the  top  of  some  of  those  mounds,  which 
occur  so  frequently  as  to  render  the  surface*  in  this  district 
very  irregular*  In  this  clay  oysters  of  different  forms  are 
Found :  some  approaching  to  the  recent  species,  and  others 
longer  and  somewhat  vaulted ;  but  they  are  in  general  so 
tender,  as  to  render  it  very  difficult  to  obtain  a  tolerable 
specimen.  With  these  also  occur  numerous  cerithia,  fur* 
ritellce  and  cythereee.  Lam. ;  all  of  which  are  in  a  similar 
state  with  the  oysters,  and  appear  to  be  shells  strictly  be- 
betonting  to    longing  to  the  subjacent  stratum,  but  which,  having  lain 

w4wtiLUm     uPPerroost»  became  involved  in  the  first  or  lowest  deposition 
of  the  blue  clay. 

Shells  in  great  Immediately  beueath  the  clay  there  is  fouud  a  line  of  about 
measure  disia-  tl)ree  or  four  inches  of  the  preceeding  shells  imbedded  in  a 
mass  of  calcareous  matter,  the  result  of  their  disintegration. 
Beneath  this  are  numerous  alternating  layers  of  shells,  mar), 
and  pebbles,  for  about  twelve  or  fifteen  feet.  The  shells  are 
those  which  have  been  already  mentioned  ;  but  are  very  rarely 
to  be  met  with  whole,  and  when  entire  are  so  brittle  as  to  be 
extricated  with  much  difficulty.  In  some  of  these  layers 
scarcely  any  thing  but  the  mere  fragments  of  shells  are  to 
be  found,  and  in  others  a  calcareous  powder  only  is  left. 

•  \  •  Report  on  Derbyshire!  &c.  vol.  I,  p.  lit. 

^  The 
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The  pebbles  are  almost  all  of  a  roundish  oval  form,  many 
of  them  being  striped,  but  differing  from  those  of  the  supe- 
rior stratum,  in  being  seldom  broken,  in  there  being  few 
lariye  ramose  masses,  and  in  their  not  bearing  any  marks  or 
trace*  of  organization.    Many  of  these  pebbles  are  passing 
into  a  state  of  decomposition,  whence  they  have  in  some 
degree  the  appearance  of  having  been  subjected  to  the  action 
of  fire:  small  fragments  of  shells  are  every  where  dispersed 
amongst  them. 

Beneath  the  pebbles  is  a  stratum  of  light  fawn  coloured  Sand  beneata 
•and  of  about  ten  feet  in  depth,  and  immediately  under  this  lhe,e* 
is  the  stratum  of  white  sand,  which  is  about  five  and  thirty 
feet  deep,  and  is  here  seen  resting  immediately  on  the 
chalk. 

At  Plumstead,  about  a  mile  distant  in  a  south-eastern  di-  Shell*  at 
rection,  there  is  a  pit  in  which  the  shells,  about  two  years  FlunMt«**» 
ago,  were  to  be  obtained  in  a  much  better  state  of  preservation 
than  at  New  Charlton;  but  this  seam  of  shells,  us  the  pit 
has  been  dug  farther  in,  has  by  degrees  become  so  narrow, 
as  to  be  now  nearly  lost.  In  this  pit,  not  only  the  shells 
already  mentioned  were  found,  but  many  tolerably  perfect  -  , 

specimens  of  cafyptr&a  (rochiformis.  Lam.,  trochut  apertvt, 
Brander.,  area  gfycemerest  area  Natica,  and  many  minute 
shells  hi  good  preservation.    All  these  shells  appear  to  have 
entirely  lost  their  animal  matter,  and,  not  having  become 
imbued  with  any  connecting  impregnation,  they  are  ex- 
tremely brittle.    On  examination  with  a  lens  it  also  appears, 
that  in  most  of  the  specimens  nothing  of  their  original  surface 
remains,  it  having  been  every  where  indented  with  im- 
pressions of  the  surrounding  minute  sand,  made  while  the 
•hells  were  in  a  softened  state.    This  circumstance  is  parti-  Particular  cha- 
cularly  evinced  in  the  cyclades, in  which  a  particular  charac-  J|£^[  U  l0na 
terin  the  hinge  was  thus  concealed;  in  a  mass  of  these  shells  concealed, 
from  the  Isle  of  Wight,  it  appears,  that  the. lateral  teeth  are 
cremilated,  somewhat  similar  to  those  of  the  macira  solid  a 
iu  the  gravel  stratum;  but  in  the  eyclades  of  Plumstead,1  i 
this  was  not  discoverable  from  the  injuries,  which  their  sur- 
face bad  sustained  from  the  sand. 

The  fossils  of  this  stratum  evidently  agree  with  those  found  T^c  Mrae  hu 
try  Lamarck  and  Mr.  De  France,  above  the  chalk  at  Grignoo,  l. 
Vol.  XXXI.— Feb.  1812.  I  Courtagoon, 


Digitized  by  Google 


114  MftATA  I*  THE  NEIGHBOURHOOD  OF  LONM*« 

the  lde  of      Courtagnon,  &c.;  and  they  have  been  just  shown,  i  ncidentelly* 
Wight,         to  exist  in  the  Isle  of  Wight,    In  an  eastern  and  southern 
direction  from  London  this  stratum  with  its  fossils  is  frequent- 
ly discovered. 

Shells  about       On  the  heath  near  Cray  ford,  about  four  miles  eastward  of 
Crayford.       Cbarhon,  long  vaulted  oyster*  are  found  similar  to  those  al- 
ready mentioned.    About  two  miles  farther,  in  the  parish  of 
N   Stone,  is  Cockte-ehell-baHk,  so  called,  as  Mr.  Thorpe,  the  au- 
thor of  Cuslumale  Roffense,  says,  p.  254  of  that  work,  "  from 
t      "  the  great  number  of  small  shells  there  observable."  These 
are  the  cycladcs  already  spoken  of,  and  which  Mr*  John 
Lathuiu,  author  of  The  general  Stfnoptis  of  Sirdt,  thought 
bore  some  resemblance  to  telliua  come*,  Lion.,  Histo*. 
Conchy /.  of  Lister,  tab.  159,  fig.  14.    Mr.  Latham  hereaJso  K 
met  with  a  species  of  cerithium,  and  another  of  turritella. 
Fragments  of  these  sbelioare  also  frequently  turned  up  with 
the  plough  in  that  neighbourhood.    They  have  likewise  been 
found  at  Dartford,  at  Bexley,  and  at  Bromley,  to  the 
southward. 

iarge  ma«  of    Mr.  Thorpe  also  relates,  that,  in  the  parish  of  Stone,  there 

whh  thehl     WaS  a  lttr§C  m***  °f  8t°ne>  °f  S0IUe  huDdredi  *«gtof  fuU  •* 
shells,  which  was  brought  from  a  field,  and  used  as  a  bridge? 

or  stepway  over  a  drain  in  the  farm-yard.    (CnstumaU  B.of' 

fense,  p.  255.) 

Coarse  shelly      In  several  spots  in  the  neighbourhood,  of  Bromley,  stone 
Hsicsioae.      j8  found  near  the  surface,  formed  of  oystertshells,  still 
adhering  to  the  pebbles  to  which  they  were  attached,  and 
which  are  similar  to  those  which  have  been  just  described,  as 
occurring  at  Plomstead  and  at  Charlton :  the  whole 
formed  by  a  calcareous  cement  into  a  coarse  shelly  lii 
containing  numerous  pebbles.    The  only  quarry  of  this 
•tone,  which  has  been  yet  worked,  it  in  the  grounds  of 
Claude  Scott,  Esq.    The  opening  hitherto  made  is  bet 
small;  it  is  however  sufficient  to  show,  that  the  stratum' 
here  worked  has  suffered  some  degree  of  displacement,  aa> 
it  dips  with  an  angle  of  about  forty-five  degrees. 
Stratum  of         At  Feversharu,  over  the  chalk,  Mr.  Francis  Crow  has  disco* 
JjJn£Vi*       vered  a  bed  of  dark  brown  sand,  slightly  agglutinated  by  a  sU 
I  i  ceo  us  cement,  and  intermixed  with  e  small  portion  of  clay, 
lu  this  stratum,  which  has  been  hitherto  but  little  explore^ 

he 
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he  has  found,  in  a  siliceous  state,  specimens  of 
pes  peticanU  and  a  species  of  cuaitlaa,  nearly  resembling 
those  which  are  met  with  in  the  Black-down  whetstone  pits. 

Patches  of  plastic  clay  are  frequently  found  over  the  *nd  frequently 
chalk  :*  some  of  these  are  yellow,  arid  employed  for  the  com-  ^'s^bv  ^of 
raon  sorts  of  pottery  ;  but  others  are  white,  or  grayish  white,  different 
and  are  used  for  finer  purposes*    The  coarser  clay  is  very-Ic,IM,*" 
frequently  met  with,  nor  are  the  6ner  kinds  of  very  rare 
occurrence.    In  the  Isle  of  Wight  two  species  of  plastic 
wVite  clay  are  worked  for  the  purpose  of  making  tobacco- 
jSipes.    A  similar  clay,  which  is  used  for  making  gallipots, 
is  dug  from  the  banks  of  the  Medway.    A  fine  light  ash- 
coloured,  nearly  white  clay,  which  is  employed  in  pottery- 
works,  is  also  dug  at  Cheara  near  Epsom  in  Surry. 

The  Mpoer  or  flinty  chalk,  which  is  the  next  older  stratnro,  Upperor  flinty  • 

chalk,  a  very 

is  extremely  thick,  forming  stupendous"  cliffs  upwards  of  thick  stratum. 

six  hundred  and  fifty  feet  high,  on  the  south-eastern  coasts 

of  the  island.    It  extends  nearly  through  almost  all  that  part 

of  the  island,  which  lies  south  of  a  line  supposed  to  be  drawn 

from  Dorchester  ip  the  County  of  Dorset  to  Flamborough- 

hea<i  in  Yorkshire. 

In  this  stratum  there  is  a  great  quantity  of  flint,  chiefly  The  flint  fn 
in  irregularly  formed  nodules,  disposed  in'layers,  which  pre-  l**U«l  »»7«*- 
serve  a  parallelism  with  each  other  and  with  continuous  seams 
of  flint,  sometimes  not  exceeding  half  an  inch  in  thickness, 
1*he  chalk  contains  a  fine  sand,  which  may  be  separated  by 
washing*.  , 

The  fossils  of  this  stratum  are  for  the  most  part  peculiar  Fosmu  of  this 

to  it:  very  few  of  them  being  found  in  anv  other.    They  al«o  «ratum chiefly 

.  .     ,     peculiar  to  it. 

appear  to  agree  very  closely  with  those  species  found  in  the  Clr._e!>  allied 

chalk  of  France,  by  Messrs.  De  France^  Cuvier,  and  Brong-  ^Jj)0*6'11 
niart.  'the  number  of  fossils  noticed  by  these  gentlemen 
amounts  to  fifty ;  but  they  have  yet  only  particularised  a  part 
of  them.  These  are  here  compared  with  what  appear  to  be 
the  correspondent  fossils  in  the  English  purt  of  this  stratum  ; 
and  some  others  are  also  pointed  out!,  which  these  gentlemen 
have  not  yet  mentioned  as  being  found  in  the  neighbour- 
hood of  Paris. 

•  The  chalk  in  the  neighbourhood  of  Paris  contains,  according  to  Mr* 
Bouillon  La  Grange,  nagnosis  0*1 1,  and  Silex  0*19. 
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In  the  French  stratum  there  occur, 
FoiUs  in  the      Two  lituoliies.    No  species  of  this  genns  is  noticed  as 
«r*tum.'       having  been  seen  in  our  English  chalk.    But  research  has 
not  been  made  with  the  necessary  precision. 

Three  veruticulites.  The  fossil  figured  Org.  Rem.  vol. 
HI,  pi.  VII,  fig.  11,  was  considered  as  a  verraiculite,  until 
by  removal  of  the  chalk,  and  opening  different  specimens,  it 
was  found  to  be  a  chambered  and  an  adherent  shell.  Should 
these  gentlemen  not  have  perceived  these  circumstances  in 
the  specimens  they  met  with,  they  would  certainly  regard 
this  fossil  as  a  vermiculite.  It  must  also  be  observed,  that, 
from  the  different  forms  in  which  the  spiral  part  is  disposed, 
its  division  into  two  or  three  species  might  be  authorised. 

Belemnites.  These,  according  to  Mr.  l)e  France,  aredif- 
•  »  feient  from  those  which  accompany  the  ammonites  of  the 

compuct  limestone.  The  belemnites  of  our  chalk  are  smaller 
than  those  of  the  limestone,  beside  which  they  are  different 
inform,  being  narrower  and  more  elongated.  But  Mr.  De 
France  may  also  have  confounded  with  them  the  spines  of 
the  echinus,  which  so  closely  resembles  the  belemnite:  if 
that  gentlemen  should  not  have  met  with  perfect  specimens, 
he  might  not  be  able  to  remark  the  difference  between  these 
two  fossils*  The  characters,  which  he  has  noticed,  are  how- 
ever sufficient  to  lead  to  the  belief  of  a  correspondence 
between  the  French  and  English  fossils. 

Fragments  of  a  thick  shell  of  a  fibrous  structure.  The 
doubts  expressed  respecting  the  nature  of  this  shell,  and 
the  observations  made  with  regard  to  it,  offer  another  strong 
point  of  agreement  between  the  shells  of  the  two  strata.  The 
shell  here  alluded  to  is  most  probably  that  represented  Org. 
Kera.  Ill,  pi.  V,  fig.  3 ;  the  structure  of  which  agrees  exactly 
with  that  mentioned  as  found  in  the  French  stratum  of  chalk. 
That  shell  is  however  described  as  being  of  a  tubular  form; 
it  is  therefore  right  to  observe,  that  fossil  pbmm  do  some- 
times possess  this  peculiar  structure. 

A  muscle.  No  instance  appears  in  which  any  shell  of 
this  genus  has  beeu  found  in  our  chalk. 

Two  oysters.  The  Kentish  chalk-pits  yield  at  least  three 
species  of  this  genus.  One  of  them  bearing  very  much  the 
form  aud  appearance  of  ostrea  edulis,  but  being  only  about 
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a  fourth  of  its  size;  one  smaller,  the  serrated  edge  of  which 
places  it  in  the  family  of  crista  gaili;  and  the  third  stHl 
•mailer,  not  half  an  iuch  in  length,  crenu luted  on  each 
fide  of  the  hinge. 

A  species  of  pecten*  There  are  two  or  three  small  species 
of  peeten  in  the  English  chalk;  beside  a  shell  with  long 
slenderspines,  which  may  be  safely  classed  with  the  pecten. 

A  crania  fanomia  cranioiaris,  Linn.,  crania  personal  a, 
Lam.).  This  fossil  is  not  known  in  the  English  chalk;  nor 
indeed  could  it  be  easily  ascertained,  unless  the  inferior 
valve  happened  to  be  well  displayed. 

Three  terebratnla.  T.  sulcata  and  a  terebratula  agreeing 
with  anomia  ttrebratula  Linn,  are  frequently  found  in  our 
chalk;  and  sometimes  another  species,  hardly  half  an  inch 
in  length,  with  remarkably  acute  and  well  defined  ribs. 

A  spirorbis.  Traces  of  these  shells  are  frequently  found 
on  the  surface  of  the  echinitaz. 

AnanchiicVy  ( echinus  ovatusj,  the  cruptaceous  covering 
of  which,  it  is  remarked  by  Messrs.  Cuvier  and  Brongniart, 
remains  calcareous,  and  has  assumed  a  sparry  texture,  while 
the  middle  alone  is  changed  into  si  lex.  No  actual  change 
ha*  however  taken  place,  as  far  as  respects  the  flinty  port  of 
the  fossil,  the  flint  having  merely  filled  op  the  hollow  of  the 
sparry  crustaceous  covering,  This  fossil  is  frequently  found 
hs  the  English  chalk. 

Porpitet.    These  also  occur  in  the  English  chalk. 

Five  or  six  different  fossil  bodies  called  by  the  French 
oryctologists  polypitrs,  one  appearing  to  belong  to  the  genus 
carjfopkyU&a.  Several  of  these  bodies,  from  the  English 
chalk,  have  been  figured  in  the  Org.  Rem.  vol.  U,  PI.  XUI, 
fig  70  to  79- 

Another  is  supposed  to  belong  to  the  genus  mill ep  or  a. 
This  is  generally  brown,  and  is  in  the  state  of  oxidized  iron, 
as  resulting  from  the  decomposition  of  pyrites.  These  fos- 
sils exist  in  the  Wiltshire  soft  chalk. 

Lastly,  shark's  teeth.   These  also  occur  frequently  in  the 
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Messrs.  Cuvier  and  Brongniart  state,  that  there  are  many  Many  more 


fossils  m  the 


itnu 


more  fossils  in  the  chalk  stratum  of  France,  than  those  p-rench 
which  have  been  just  referred  to.   This  is  also  the  case  with  turn,  and  ia 
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These  fossils 
imbedded  by 
•gradual  de» 

position. 


Objection 
r«red> 


the  fossils  of  the  English  chalk  ;  since  the  following  may  be 
enumerated  as  occurring  in  this  stratum.  Rugous  palates, 
and  though  rarely,  the  scales  and  vertebra  of  fishes.  Three 
or  four  species  of  stellre  marina*.  A  long  saccular  bivalve, 
with  an  uncommonly  thin  shelly  of  which  so  little  has  been 
hitherto  saved,  as  not  to  give  a  chance  of  gaining  a  know* 
ledge  of  its  general  form  or  toe  structure  of  its  hinge.  A 
bivalve,  which  approaches  to  a  circular  form,  hut  is  so  thin 
as  to  afford  but  little  hope  of  discovering  its  genus.  A  bi- 
valve, nearly  circular*  the  margin  turning  upwards  so  as  to 
give  it  a  patella  or  disk  form,  with  numerous  long  processes 
passing  from  the  margin  and  external  surface,  and  fixing  it 
to  other  bodies.  A  small  pec  ten  with  sharp  angulated  ribs, 
not  exceeding  a  quarter  of  an  inch  in  length.  A  bivalve,  not 
an  eighth  of  an  inch  in  length,  finely  striated  longitudinally, 
bearing  a  bright  polish,  and  seemingly  possessing  its  original 
light  brown  colour.  Plates  of  ike  tortoise  echinite,  and 
several  remains  apparently  of  other  species  of  this  genus. 

When  to  these  are  added  the  remains  of  various  echini, 
such  as  conuUtest  cussiditcs,  and  spaiangites,  and  the  different 
spines  of  echini  which  are  found  in  this  stratum  ;  and  when  it 
is  also  considered,  that  the  present  account  is  drawn  up  almost 
entirely  from  the  productions  of  chalk  cliffs  of  not  more  than 
two  miles  in  length,  it  will  not  be  difficult  to  conceive,  that 
the  number  of  these  fossils  is  not  less  in  the  English  than  in 
the  French  chalk. 

The  state,  in  which  these  fossils  are  found,  plainly 
evinces,  that  the  matrix  *m  which  they  are  imbedded  was 
formed  by  a  gradual  deposition,  which  entombed  these  anin 
ma  Is  while  living  in  their  native  beds.  The  fine  and  delicate 
spinous  projections  of  the  shells  are  unbroken,  and  the  spines 
are  still  found  adhering  to  the  crustaceous  coverings  of  the 
echini',  neither  of  which  circumstances  could  have  occarred 
had  these  bodies  been  suddenly  aod  rudely  overwhelmed  by 
these  investing  depositions,  or  had  they  been  brought  hither 
from  distant  spots. 

It  may  be  said,  that  the  specimens  possessing  the  charac- 
ters here  alluded  to  are  tare.  With  respect  to  the  spinous 
sheUa,  however,  they  certainty  occur  often,  although  u>  U 
almost  iiopossiUte  to  extricate  then  unbroken  from  their 

surrounding 
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.,iurroonding  chalk ;  and  the  rarity  of  the  specimens  of  echi- 
nites  with  their  attached  spines  depends  in  a  great  measure 
on  the  mode,  in  which  these  specimens  are  obtained.  The 
specimen?  seen  in  cabinets  are  seldom  found  by  the  naturalist 
himself,  but  are  preserved  by  the  work  people,  who  break 
the  chalk,  when  any  uncommon  appearances  catch  their  eye. 
But  it  frequently  happens,  that  these  marks  are  not  seen 
until  tbe  piece  is  broken  by  their  tool,  and  with  It  perhaps, 
the  entire  animal. 

The  perfect  state  of  the  surfaces  of  the  chalk  fossils  proves  Farther  proof, 
also,  that  this  deposition  proceeded  from  the  surrounding 
fluid  ;  and  that  it  was  not  derived  from  the  immediate  action 
of  any  chemical  agent  on  the  ahelU  and  other  calcareous 
coverings  of  the  tfnimals  living  at  the  bottom  of  the  sea. 
In  the  fossil  animal  bodies  found  in  chalk,  not  the  least 
diminution  of  the  sharpness  of  their  ridges  or  points  is  ob- 
servable, nor  is  the  least  dulness  of  the  delicate  lines  and 
embossments  of  the  crusts,  or  of  the  spines  of  the  echini,  to 
be  detected. 

That  the  deposition  af  chalk  and  of  flint  was  sometimes  Chalk andflint 
alternate,  and  even,  as  it  is  expressed  by  Messrs.  Cuvierand  deposited.*. 
Brongoiart,  periodical,  appears  from  the  seams  or  strata  of  0,01  CV* 
flinty  nodules,  and  particularly  from  the  widely  extended 
flat  or  tabular  flinty  despositions  interposed  between  the 
chalk. 

But  that  the  chalk  was  permeated  by  the  silex  at  some  But  me  cbaifc 
distance  of  time  after  the  deposition  of  the  former,  seems  permeated  by 
also  to  be  proved  by  the  state  of  the  fossils  of  this  stratum.  {fmeaherTt^ 
There  does  not  uppear  to  be  a  single  instance,  in  which  the  deposition* 
animal  remains  are  impregnated  with  silex.    On  the  con- 
trary, the  substance  of  all  these  fossils  has  become  calcareous 
spar,  and  their  cavities  have  been  filled  with  flint  ;  thus 
plainly  evincing,  that  sufficient  time  must   have  elapsed 
for  the  crystallization  of  the  calcareous  spar,  previously  to 
the  infiltration  of  the  flint. 

It  may  not  be  improper  to  remark,  that  in  no  instance  The  flint  has 
does  the  flint,  although  in  contact  with  the  calcareous  spar,  ^t&ihedwik, 
appear  to  have  become  mixed  with  it.    The  reverse  of  this  but  ihc  challt 
is  the  case  with  the  chalk,  since  this  latter  may  be  seen  in  fl^tWl1^^' 
almost  every  degree  of  union  with  the  flint;  from  being 
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bleuded  with  it*  substance,  to  being  merely  united  with  itft 
surface,  and  forming  the  white  coat  of  the  flint.  It 
has  been,  without  doubt,  from  certain  app€?arences  result- 
ing from  this  uniou,  that  Mr.  Carrosi  and  others  have  been 
led  to  believe  in  the  change  of  lime  to  fliut. 
ThQoqr  of  the    There  can  be  hardly  any  hesitation  in  agreeing  with  Mr. 

Jameson,  that  the  most  probable  explanation  of  the  forma- 


tion of  imbedded  flint  is  that  which  was  first  proposed' by 
Werner;  "  that,  during  the  deposition  of  chalk,  a»r  was 
•«  evolved,  which,  in  endeavouring  to  escape,  formed  ii  re- 
M  gular  cavities,  that  were  afterward  filled  up,  by  inhUra* 
44  tion,  with  flint"*.  The  decomposition  of  the  softer  parts 
of  the  animals,  which  were  thus  entombed,  may  be  con- 
sidered as  a  very  probable  source  of  u  purl  of  those  £as«*ous 
matters,  which  formed  these  cavities :  and  the  connection 
of  the  animal  remains  with  these  nodules  of  Oi>»t  is  easily  ex- 
plained, by  supposing  the  shells,  crusts  of  ,t!ie  tchini,  flee, 
to  have  projected  into  these  cavities,  or  to  have  been  ad- 
herent to  their  sides,  at  the  period  at  which  this  infiltration 
took  place. 

The  flint  That  the  separation  and  deposition  of  the  mutter  forming 

formed  by  cry*.  t},eBp  siliceous  nodules  have  been  the  work  of  crystallization,  is 
rendered  evident  by  the  cavities  left  either  in  these  nodules, 
or  in  the  fossils,  being  generally  lined  with  quartz  crystal*. 
A  difficulty        W hile  endeavouring  thus  to  explain  the  formation  of  these 
answered.       flinty  nodules,  and  the  filliug  up  of  the  cavities  of  the  fossils 
with  flint,  a  difficulty  arises  from  observing  these  bodies  insu- 
lated as  it  were  in  their  bed  of  chalk :  it  not  being  easy  to 
conceive,  how  so  copious  an  infiltration  should  have  tuken 
place  into  these  cavities,  while  the  surrounding  chalk  should 
oply  have  received  a  blight  intermixture  of  siliceous  grains. 
Formation  of     Something  analogous  is  however  observable  in  the  forma. 

tion  of  the  calcareous  stalactite ;  since  in  those  caverns,  in 
which  these  concretions  have  beeu  forming  for  a  very  long 
period,  the  infiltration,  by  which  they  are  formed,  is  found 
to  continue  to  the  present  day ;  proving,  that  the  interstices 
of  the  superincumbent  stone  have  not  yet  been  filled  by  the 
concreting  of  the  earthy  particles  held  in  solution  in  the  per- 

•  System  of  Mineralogy  by  Prof.  Jameson,  vol.  I,  p.  \72. 
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fluid,  by  the  crystallization  of  which  these  bodies 
have  been  formed,  and  are  now  augmenting. 

The  Oberatein  nodules  of  agate  appear  to  have  been  Obentem  re- 
formed under  somewhat  similar  circumstances;  since  it  is  in  *lle*of  a*iUw 
general  evident  from  their  external  surfaces,  that  they  also 
hare  had  very  little  adherence  to  their  matrices,  which  would 
hardlyJiavebeen  the  case,  had  these  been  highly  impregnated 
with  ailex.  »■  t 

The  hard  chalk  lies  immediately  beneath  the  soft  chalk.  Han!  chalk 
Io  thu»  stratum  there  are  no  flint  nodoles.  4<  Its  beds,*' 
according  to  Mr*  Farey,  *•  increase  in  hardness,  until  near 
"  the  bottom,  where  a  whitish  freestone  is  dug,  at  Tottern- 
"  hoe  in  Bedfordshire,  aud  at  numerous  other  places;  that 
«g  brought  from  Ryegate  and  other  quarries  of  this  stratum, 
"  sooth  of  London,  is  used  as  a  fire-stone*.*' 

It  has  been  generally  supposed,  that  these  two  strata  of  A 
chalk  are  of  one  formation :  but  not  only  the  absence  of  the 
flints,  but  the  characters  of  their  fossils,  prove  them  to  be 
of  distinct  formations.   No  fossils  indeed  are  marked  by  Its  foasils 
more  decidedly  peculiar  characters  than  those  of  this  stra-  P€Ctt***r- 
turn ;  since  hardly  a  single  fossil  has  been  found  in  it, 
which  has  been  met  with  in  the  soft  chalk,  or  any  other 
stratum. 

It  is  in  this  chalk,  that  the  genus  ammonites  is  first  met  Ammonites 
with;  or,  in  other  words,  it  appears,  that  the  water,  which  firatoccarinit. 
formed  this  stratum,  was  that  in  which  this  genus  last  ex- 
isted, no  traces  of  it  having  been  seen  in  the  soft  chalk,  or 
in  the  other  superior  strata*   The  chief,  and  perhaps  the 
only  circa lar  species  of  this  genus,  which  has  been  found  in 
this  stratum,  is  of  a  large  size,  with  nodular  projections  on 
its  aides,  toward  the  back,  which  is  generally  flat.   This  One  apodal 
fossil  appears  to  be  of  a  different  species  from  any  of  those,  JjjJ"!**100 
that  are  found  in  the  subjacent  strata* 

It  is  very  remarkable,  that  in  this  stratum,  the  last  in  One  withal- 
which  the  genus  ammonites  is  met  with,  so  remarkable  a  mo,t  a  S«neric 
deviation  from  the  original  form  of  the  genus  should  occur, 
as  almost  to  claim  its  being  considered  as  the  characteristic, 
of  another  genus.    In  the  fossil  here  referred  to,  which  pos- 

v  fleport  on  Derbyshire,  Ac,  p.  112. 


Digitized  by  Google 


A  «HI  more 
•emarkable 


STOATS  *!•  TWK  NEIGHBOURHOOD  OF 

senses  alt  the  otlier  characters  of  ammonites,  the  spiral  eoil 
is  disposed  in  a  form  rather  approaching  to  that  of  the  oval 
than  the  circle*. 

In  another  fossil  of  this  stratum  a  still  more  extraordinary 
exists.  This  fossil  possesbes  the  concamerations 
the  foliaceou*  so  tares  of  the  corou  ammonia  ;  bat,  in* 
of  being  spirally  coiled,  it  has  its  eods  turned  toward 
each  other,  somewhat  in  the  form  of  a  canoe.  This  peculiar 
form  has  led  to  the  placing  of  this  fossil  under  a  separate 
genus,  which  has  been  named  scaphiles^, 
T.xtent  of  thJ»  Of  the  extent  of  this  stratum  no  correct  account  has  been 
■uiium.  giren ;  but  there  is  sufficient  reason  for  believing,  that  it 
accompanies  the  other  chalk  in  its  range  through  this  island. 
It  also  appears,  that  its  peculiar  fossils  exist  in  it  at  very 
considerable  distances.  Thus  the  oca/  ammonite,  which  is 
found  io  the  Sussex  hills,  likewise  occurs  in  the  hard  chalk 
of  Wiltshire ;  and  the  9copkite$>  another  inhabitant  of  the 
Sussex  lulls,  has  also  been  discovered  in  Dorsetshire. 

The  strati         On  comparing  the  preceding  sketch  with  the  Essay  on  the 
tbore  the       Mineralogies  I  Geography  of  the  neighbourhood  of  Paris* 
iu^diffor"0*"  ^  ^es*r**  Cuvier  and  Brongniart*  some  important  varia* 
from  those  in  tions  will  be  perceived  between  the  strata  found  above  the 
France         chalk  in  tins  island  and  iu  France.    In  France,  the  strata 
above  the  chalk  differ  both  iu  number  and  quality  from 
those,  which  have  been  hitherto  observed  in  a  similar  situa- 
tion in  England.    In  France  too,  several  strata  of  sand  and 
sandstones  exist  above  the  strata  of  the  gravel  form  at  i  an, 
which  in  this  ibliuxl  appear  to  be  highest. 
Attempt  to        The  first  of  these  differences  sppear  to  result  chiefly  from 
sceoaat  lor     tne  existence  of  numerous  beds  or  patches,  the  formation  off 
which  mast  have  depended  on  certain  local  circumstances, 
such  as  the  existence  of  fresh  or  sah  water  lakes,  at  the  pe- 
riod of  the  drying  up  of  a  former  ocean  ;  the  different  che- 
mical combinations,  which  might  thence  have  taken  piece* 
&c    But  the  occurrence  of  snch  variations  can  hardly  be 
considered  as  interrupting  the  continuity  of  the  stratitU 


*  Organic  Remains,  vol-  III,  pi.  IX,  fig.  6* 

f  Organic  Remains,  vol.  HI,  pi.  X,  fit;.  10  and  11. 
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Indeed  when  it  is  considered,  that  in  France  much  more 
frequent  opportunities  are  afforded  of  examining  ihe stratifi- 
cation immediately  above  the  chalk  than  in  England,  it  will 
not  be  regarded  as  improbable,  that  several  of  these  beds  or 
patches  may  exist  here,  the  discovery  of  which  would  render 
the  accordance  of  the  two  series  of  strata  much  more  close. 

Even  from  the  examinations,  which  have  been  already1 
made,  the  identity  of  the  French  and  English  chalk  is  esta- 
blished. The  British  strata  above  the  chalk  are  also  found 
to  contain  patches  of  plastic  clay,  of  most  of  the  varieties 
mentioned  iu  the  French  strata,  us  well  as  patches  of  coarse 
limestone,  with  its  accompanying  sand  and  its  peculiar 
fossil  shells,  such  as  are  found  to  exist  in  the  corresponding 
French  strata. 

The  other  difference,  the  existence,  in  France,  of  beds 
of  sand  and  of  sandstone  above  those  of  gravel,  which  are 
the  highest  strata  of  this  island,  is  very  remarkable.  May 
it  not  be  attributable  to  the  abruption,  from  this  island,  of 
the  superior  strata  or  beds  of  this  formation,  by  that  catas- 
trophe, instances  of  tbe  astonishing  force  of  which  have  beeu 
already  noticed  i 


VII. 


■ 


Experiments  on  Muriatic  Acid  Gas:  by  J.  Murray,  Lec- 
turer on  Chemistry,  Edinburgh,  \ 

To  Mr.  NICHOLSON. 
SIR,  Edinburgh,  Dec.  28,  1811, 

ThE  state  of  my  health  has  not  allowed  me  to  send  yon  Reason  of 
an  earner  account  of  the  farther  experiments  on  the  nature  ^*J« 
of  muriatic  and  oximoriatic  acids,  which  I  announced  in  my 
last  communication.    I  no*  beg  leave  to  submit  them  to 
the  attention  of  yonr  readers. 

I  have  already  observed  (Journal,  vol.  XXVIII,  p.  ISO,)  Two  mote  o* 
that  there  are  two  modes  of  investigation,  by  which  the  ^"oVoxV 
at  present  under  discussion  with  regard  to  the  muriatic  acid. 
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nature  of  the  relation  between  muriatic  and  oxirooriatie; 
acid*  may  be  determined.  Either  it  may  be  shown,  that 
oximuriatic  acid  does  or  does  not  contain  oxigen ;  or  it  may 
be  proved,  that  muriatic  acid  gas  doe*  or  does  not  contain 


If  it  be  proved,  that  oximuriatic  acid  contains  oxigen, 
then  it  must  be  regarded  as  a  compound  of  that  element 
with  muriatic  acid,  and  the  discussion  is  at  once  termi- 
nated. 

IMfaect,  from    The  other  mode,  though  less  direct,  is  equally  conclu- 
sive.   In  the  experiment  of  the   mutual  action  of  oxi- 
muriatic gas  and  hidrogen  gas,  muriatic  acid  gas  is  the  sole 
****  product.    Mr.  Davy  regards  it  as  a  compound  formed  by 
their  union ;  and,  if  it  can  be  showu  to  be  the  real  acid 
free  from  water,  or  any  other  ponderable  matter,  this  is  the 
conclusion,  which  appears  necessarily  to  follow.    But,  if 
muriatic  acid  gas  contain  water,  the  conclusion  is  inadmis- 
sible ;  the  origin  of  this  water  must  be  accounted  for;  and 
there  is  no  other,  mode  of  doing  this,  but  by  the  established 
theory,  that  oximuriatic  acid  is  a  compound  of  muriatic 
acid  and  ox i gen ;  and  that,  in  its  action  on  hidrogen  gas, 
its  oxigen  combines  with  the  hidrogen,  forming  water, 
which  the  muriatic  acid,  its  other  element,  holds  combined 
with  it  in  the  gaseous  form.    The  proof  therefore  of  the 
existence  of  water  in  rauriutic  acid  gas  is  a  conclusive  proof 
of  the  truth  of  that  theory,  and  at  the  same  time  a  demon- 
stration of  the  falsity  of  the  opposite  hypothesis.  My 
former  experiments  were  designed  to  gain  proof  of  the  exist- 
ence of  oxigen  in  oximuriatic  acid  :  those  which  1  have  now 
to  state  were  undertaken  with  the  view  of  obtaining  evi- 
dence of  the  existence  of  water  in  muriatic  acid  gas. 

The  difficulty  is  to  find  in  this  mode  of  investigation  an 
experiment,  which  shall  be  conclusive.  Such  is  the  facility 
ring  of  ex-U-  with  which  both  hypotheses  may  be  adapted  to  the  phe- 
ntwnoikff  noinena,  that  there  is  scarcely  a  case  of  chemical  action 
exerted  either  by  muriatic  or  oxhnuriatic  acid,  in  whicb  an 
explanation  may  not  be  given  in  conformity  to  the  one  aa 
well  as  to  the  other.  And  although  the  explanations  afforded 
by  the  common  system  are  less  complicated  than  those  of 
the  other,  and  are  more  conformable  to  analogy  from  ail 
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hir  cases  of  chemical  action  exerted  by  other  acids,  yet  still, 
since  a  possible  explanation  may  be  given  by  the  latter,  tbe 
question  remains  so  far  undecided. 

This  observation  applies  to  tbe  experiments,  from  which 
it  was  inferred,  that  water  exists  in  muriatic  acid  gas; 
though  at  first  view  they  appear  to  prove  it,  the  proof  must 
be  admitted  to  be  doubtful,  as  they  admit  of  explanation 
on  the  opposite  opinion.    Thus  the  proof  frnrn  the  agency 
of  water  in  facilitating  the  expulsion  of  muriatic  acid  gas 
from  dry  muriates  is  ambiguous,  as  the  water  may  be  sup- 
posed to  operate  either  by  its  affinity  to  the  acid,  or  by  af- 
fording hidrogen  to  form  it*    The  production  of  hidrogen, 
when  metals  are  acted  on  by  muriatic  acid  gas,  is  a  proof  of 
equal  ambiguity;  since  it  may  be  supposed  to  be  derived 
either  from  the  decomposition  of  the  acid,  or  of  water  exist- 
ing in  it.    Even  apparently  the  most  conclusive  of  all  these 
facta,   the  production  of  water,  when  muriatic  acid  gas  is 
acted  on  by  substances  with  which  acids  in  general  com- 
bine, as  for  example  the  metallic  oxides,  admits  of  this  dou- 
ble explanation.    The  acid  is  absorbed;  and  it  might  be 
inferred,  that  it  combines  with  the  metallic  oxide,  while  the 
water  which  appears  is  deposited  from  the  gas,  in  which  it 
had  previously  existed  in  a  state  of  combination.    But  tjiis 
conclusion,  though  conformable  to  the  most  extensive  and 
strict  analogy,  is  avoided  on  the  opposite  hypothesis  of  mu- 
riatic acid  gas  being  a  compound  of  oximuriatic  acid  and 
bidrogeo,  by  tbe  supposition,  that  tbe  acid  is  decomposed, 
that  its  hidrogen  combines  with  tbe  oxigen  of  the  metallic 
oxide,  and  forms  this  wafer,  while  the  metal  itself  combines 
with  the  oximuriatic  acid. 

If  we  can  procure  however  a  substance  not  oxidated,  and  Only  mode  of 
vet  capable  of  combining  with  muriatic  acid,  this  source  of  d*f&^'"* 
ambiguity  is  avoided,  and  the  experiment  may  be  rendered 
conclusive*  There  is  only  one  such  substance — ammonia. 
No  oxigen  can  be  detected  in  its  composition,  and  Mr. 
Davy  himself  admits,  that  it  combines  directly  with  muria- 
tic acid,  and  does  not  decompose  it.  It  cannot  therefore 
cause  any  formation  of  water.  Neither  can  it  be  supposed 
to  afford  water;  for,  when  dried  by  exposure  to  substances 
hating  a  strong  affinity  to  water,  it  retains  no  sensible  por- 
tion ; 


Digitized  by  Gwbgle- 


]S6  tXtl&ltffillTS  OW  MUftUTte  ACt»  OA*. 

lion;  oof  is  any  discovered  to  have  existed  in  it,  *hen  it  ti 
decomposed.  Its  combination  with  muriatic  acid  gas  is  thu* 
calculated,  I  conceive, to  afford  what  is  so  desirable,  yet  dif- 
ficult to  attain  in  the  present  question,  an  crperiiKentuM 
cruris*  If,  on  combining  dry  ammoniacai  gas  with  muriatic 
acid  gas,  no  water  is  obtained,  the  result  is  so  faf  in  con* 
formity  to  Mr.  Davy's  theory ;  and  it  may  be  concluded, 
that  the  water  obtained  in  other  combinations  of  muriatic 
•cid  gas  has  not  preexisted  in  it,  but  is  direetfy  formed.  If, 
on  the  contrary,  water  is  obtained  ;  as  it  does  not  preexist  in 
the  ammoniacai  gas,  and  as  there  is  no  such  mode  df  ac- 
counting fef  its  production  as  in  those  cases  where  oxi^en  is 
present,  the  water  must  be  inferred  to  have  existed  in  the 
muriatic  acid  gas,  and  the  troth  of  the  common  opinion  is  of 
course  established.  To  ascertain  the  fact  the  following  ex- 
periments were  made* 
Dry  ammoni.     Ammoniacai  gas  was  dried  carefully  by  exposing  it  over* 

b^ed^w'ith^Ty       quick*^61*  *°  *De  action  of  quicklime.    Muriatic  acnf 
muriatic  acid  gas  received  over  dry  quicksilver  was  combined  with  it,  to 
neutralization  :  or  rather  leaving  a  very  slight  excess  of  al- 
kali, to  guard  more  effectually  against  any  excess  of  acid', 
which  might  communicate  to  the  product  a  slight  degree  of 
deliquescence.    Thirty  cubic  inches  of  muriatic'  acid  gas, 
and  thirty-two  cubic  inches  of  ammoniacai  gas,  were  emV 
ployed.    The  white  spongy  salt  was  collected  from  the  sides 
The  product,       th^jar.    It  gave  indications  of  humidity:  for,  although 
which  h*d      the  surface  of  it  appeared  loose  and  spongv,  i't  could  not  be 
mo^ir?!1'^  entirely  detuched  from  the  glass,  hot  adhered  slightly  to  it; 

in  removing  it  by  a  knife,  it  spread  a  little  over  the  surface, 
as  any  substance  very  slightly  moist  and  dummy  would  do;' 
and,  when  pressed  together  by  a  knife,  its  parts  adhered 
Immediately   8nSnt'y'    ^  was       immediately  into  a  small  glass  retort 
distilled,        with  a  long  neck,  which  was  connected  with  a  small  receiver 
having  two  tubolatures,  into  one  of  which  the  tube  of  the 
retort  waa  fitted  by  grinding,  and  into  the  other  a  lorfg* 
straight  tube  of  narrow  diameter,  open  at  both  extremities, 
was  inserted.    The  retort  being  placed  in  sand,  heat  was 
end  moisture  api>l;«*  *>y  a  tamp.    In  a  short  time  a  thin  film  of  moisture 
condensed  in   condensed  in  the  neck  of  the  retort,  which  increased  and 
^koflhecoH«ttt«l  into  small  globules,  which  accumulated,  and 
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titekUd  down  :  the  heat  beingfapplied  gently,  that  the  salt 
itself  might  nat  be  volatilised,  there  was  no  sensible  conden- 
sation of  humidity  on  the  sides  of  the  receiver,  or  in  the 
tube  inserted  into  it.  When  the  farther  condeosation  of 
moisture  appeared  to  have  ceased*  the  lamp  wai  withdrawn, 
the  retort  was  cut,  and  the  residual  salt  removed ;  a  little  of 
it,  which  bad  beeu  volatilised,  and  formed  a  thin  film  on  the  /. 
apper  part  of  the  retort,  being  collected,  and  added  to  the 
other  portion.  The  salt  had  lost  in  weight  J^gr.— * a  loss  The  salt  hat 
obviously  to  be  ascribed  to  the  expulsion  of  water,  and  the  '°* 

•  Appal  4 

quantity  condensed  in  the  neck  of  the  retort  appeared  fully  water, 
equal  to  this*    This  is  the  smallest  portion  too,  that  was 
obtained  in  frequent  repetitions  of  the  experiment,  and  in 
aomeof  these  the  quantity  was  equal  to  1*5  gr.;  a  difference 
depending  probably  on  the  temperature  applied.   100  cubic  Tt>  the  amount- 
inches  of  muriatic  acid  gas  weighing  39  grama*  30  cubic  ^ one  ninth <C 
inches  weigh  U«7  grv;  and  tbia  affording  1-3  of  water  gives  £  ^  * 
the  proportion  of    of  its  weight.  *cid- 

It  could  not  be  presumed  however,  that  in  this  experi-This  propabl* 


men*  the  whole  water  of  the  compound  salt  was  disengaged,  ofthe  water1* 
In  every  case  of  the  combination  of  au  acid  with  any  base,  present, 
part  of  the  water  of  the  acid  enters  with-  it  into  the  com  bio* 
at  ion,  at-  least  when  the  product  ia  a  soluble  salt,  and  is  not 
easily  entirely  abstracted.  There  is  no  reason  to  suppose, 
that  thia  should  not  be  the  case  in  the  combination  of  muri- 
atic acid  and  ammonia;  and  there  must  be  even  a  greater 
difficulty  in.  expelling  this  water  from  an  ammoniacal  salt 
by  heat,  than  from  other  salts,  on  acconnt  of  its  volatility. 
There  is  another  difficulty  in  the  present  case;  we  cannot 
Introduce  the  affinity  of  any  other  substance  to  the  add, 
which,  combining  with  it,  might  allow  a  portion  of  the  wa- 
ter to  be  disengaged;  tor  we  can  employ  no  substance  with 
this  view,  but  one  which  is  oxidated,  and  which  would  there* 
fore  introduce  a  source  of  ambiguity,  as  it  might  be  suppos- 
ed, on  Mr.  Davy's  hypothesis,  to  form  water  by  its  action  on 
the  acid  itself. 

The  most  direct  method  of  discovering  any  farther  portion  Most  direct 
of  water  iu^the  salt,  free  from  this  ambiguity,  appeared  to  J101^0^ 
be  to  expose  it  to  a  red  beat  in  mixture  with  charcoal ;  for, 
although  the  whole  quantity  could  not  be  expected  to  be  , 
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abstracted  even  by  this  mode,  yet  a  portion  might  be  nt* 
pel  led  at  so  high  a  temperature,  and  the  charcoal  might  also 
by  its  strong  attractions  to  the  elements  of  water  abstract  a 
portion,  which  would  be  indicated  by  the  production  of  its 
compounds  with  these  elements.  The  following  experiment 
was  accordingly  made. 
*fhe remainder  Charcoal  in  powder  was  exposed  in  a  clear  iron  tube,  the 
to^diTi'^d'  °Pen  extremity  of  which  terminated  in  quicksilver,  to  a 
hcaimbted     heat  gradually  raised  to  a  very  high  degree  of  intensity; 

and  this  was  kept  up  until  the  production  of  elastic  fluid 
ceased.    The  charcoal  was  allowed  to  cool  in  the  tube  with- 
out the  admission  of  sir,  and,  when  nearly  cold,  the  salt  re- 
maining in  the  former  experiment  was  mixed  with  about  an 
equal  weight  of  it.    This  was  put  into  a  Wedgwood's  ear- 
thenware tube ;  the  tube  was  nearly  filled  with  the  same 
charcoal,  and  was  placed  across  a  small  furnace,  and  sur- 
rounded with  burning  charcoal,  so  that  the  middle  of  it 
was  raised  to  a  red  heat.    A  sufficient  heat  was  thus  com- 
municated to  the  closed  end  of  the  tube  to  volatilize  the 
ammoniacal  salt,  and  cause  it  to  pass  through  the  ignited 
charcoal;   to  the  other  extremity  a  bent  glass  tube  was 
adapted,  terminating  under  an  inverted  jar  filled  with  mer- 
Witer  passed  cury  in  the  mercurial  trough.    Elastic  fluid  began  to  come 
over;  this  was  accompanied  with  a  condensation  of  water  in 
the  curved  glass  tube;  the  gas  itself  very  soon  came  over 
opaque,  and  humidity  appeared  on  the  sides  of  the  jar,  and 
the  surface  of  the  mercury  within  it.    When  two  jars,  con- 
taining about  14  cubic  inches,  had  been  filled,  the  gas  which 
came  over  had  become  transparent ;  from  15  to  30  cubic 
inches  were  produced.  Portions  of  this  elastic  fluid  exposed 
to  lime  water  caused  a  milkinessin  it,  with  diminution  of  vo* 
luroe  ;  the  residual  gas,  after  slight  agitation  with  water* 
•mi  hydrogen:  burned  with  the  faint  yellow  flame  of  hidrogen,  aud,  after 
its  combustion,  rendered  limewater  slightly  milky.  The 
charcoal  in  the  tube  being  agitated  with  water,  the  liquor 
filtered  from  it  was  limpid,  it  had  a  strong  saline  taste,  aud 
on  tht  addition  of  potash  or  lime  exhaled  a  strong  ammonia- 
cal smell. 

The  rationale  of  this  experiment  is  sufficiently  obvious. 
From  the  temperature  being  much  higher  than  in  the 
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precedrng  experiment,  an  aoditiorrai  quantity  ot  water  was 
tt^etled  from  the  raormte,  Tts  separation"  t*ing  aided  by 
the  mechanical  effect  of  the  cuarcoal,  wrrteh,  while  it  im- 
peded tWe  sublimation  of  the  salt  through  the  whole  length 
of  the  tube,  would  allow  the  more  highly  elastic  watery 
vapour  to  pass.    At  the  same  time  a  portion  •  of  this  water 
Suffered  decomposition,  producing,  by  combination  of  its 
elements  with  the  charcoal,  carbonic  acid,  and  car bu retted. 
eV  ixiearbo  retted  htdrogen  gas.    The  quantity  of  carbonic 
acid  was  from  I  to  1*3  cubic  inch,  estimated  from  the  di- 
mi  nut  ion  of  volume.  * 
*  In  Ixrtb  these  experiments  then,  or  rather  hi  these  two  Water  In  tea 
stages  of  the  same  experiment,  the1  presence  of  water  in  the 
compound  formed  by  the  union  of  muriatic  acid  gas  with 
dry  ammoniacal  gas  is  demonstrated.    Tts  disengagement  - 
from  fhe  salt  in  the  first  stage  of  fihe  experiment  was  not  in 
the  least  ambiguous,  and  the  Quantity  was  even  consider* 
able  in  relation  to  the  quantity  of  acid  gas  employed,  being 
equal  to  a  nicth  of  its  weight.    And,  as  has  been  already 
remarked,  this  cannot  be  supposed  to  be  the  whole* 
Had  there  been  no  sensible  production  of  water,  the  presence 
of  any  in  the  gasses  combined  could  not  have  been  inferred  ; 
and  it  could  not  therefore  hare  been  inferred  with  certainty, 
that  any  existed  in  the  concrete  salt.    But  since  water  was 
produced,  and  its  existence  in  one  or  both  of  the  elements 
of  the  salt  is  thus  demonstrated,  it  is  farther  certain,  if  we 
can  rely  on  atiy  conclusion  from  the  most  strict  and  exten- 
sive analogy,  that  the  whole  quantity  could  not  be  expelled 
by  the  heat  applied. 

In  the  second  stage  of  the  experiment,  the  disengagement  and  w  the 
of  a  farther  portion  of  water  was  abundantly  evident,  tecond» 
though,  from  the  nature  of  the  experiment,  it  was  difficult 
to  ascertain  its  quantity  with  the  same  precision.  Judging 
from  the  appearance  of  the  condensed  moisture  in  the  curved 
glass  tube,  and  in  the  jars,  the  quantity  was  nearly  equal  to 
that  condensed  in  the  first  stage  of  the  experiment ;  and  to 
this  is  to  be  added  the  quantity  decomposed  by  the  ignited 
charcoal,  which  formed  the  carbonic  acid  and  carburetted 
hidrogen.  Adding  these,  and  takiug  the  average  of  the  ex- 
periments, I  would  not  hesitate  in  estimating  it  equal  to 
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making  toge- 
ther 0.95  ot 
0*2  of  the 
weight  of  the 

Th«  produc- 
tion of  water 
at  leant  de- 
Tffi oust Tix ted  • 


■  i' 


and  the  pro- 
portion infer- 
red  from  the 
above  expe- 
riments coin- 
cides with 
what  had  been 
inferred  from 
others. 


the  quantity,  wbjch  appeared  in:  the  frrststage  of  the  exp*. 
riment.  Thin, supposing  it  to  be  derived  from  tbe  mqriatjq 
acid  gas  (and,  as  has, been  shown,  thus  canbelthe  only  ojrigro 
assigned  so  it,)  give*  £-6  of  water  in  30  cubic  inches,  or  41-1 
grains  of  tbe  acid  equal  to  J  of  its  weight. ,  The  quantity  of 
Carbonic  acid,  .(and  this  could  be  estimated  witji  accuracy,}, 
taking  it  at  one  cubic  inch,  contains  as  much  oxigen  as  U 
contained  iq/5  gr.  of  water,  and  this  of  itself  if  4d  *d  to 
quantity  obtained  in  the  first  stage  of  the  experiment  makes, 
the  water  amount  to  £  neariy  of  tbe.weighjt  of  the  acidg 
with  the  addition  therefore  of  the  moisture, visibly  condensed 
in  the  tqbe  and  jap*,  the  quantity  cannot  be  less  than  be- 
tween a  fourth  and,  fifth  of  its  weight.  .  .  ti 
,  |t  may  be  remarked  ^too,  that,  though  the  quantity  ob^ 
gained  in  this  st*ge  of  the.  experiment  jnny  not  admit  of  beiuj 
estimated  with  perfect  precision,,  $are  is  no  source  of 
fajlacy, with  regard  to  it&  production.  The  charcoal  had 
ceased  f to  give  out  gas  at.a  heat  of  .much  , higher  intensity 
than  that  to  which  it  was  afterward  exposed  .in  mixture  with 
the  muriate;  the  water  therefore,  or  the  elastic  fluid  ob- 
tained, coold  not  have  lieen  derived  iron)  it;  and  indeed 
this  water  appeared  at  the  very  commencement  of  the  expe- 
riment, when  the  heat  was  scarcely  equal  to  that  of  ignition* 
ff  the  charcoal  afforded  any  gas  too,  it  could  ouly  be  a  ppr* 
tjon  of  the  carburetted  hidrogen,  and  on  the  quantity  of  thia 
produced  no  stress  has  been  laid  in  drawing  the  conclusion 
from  the  experiment.  And  it  is  to  be  repeated,  (bat  the 
existence  of  water  in  the  muriatic  acid  gas  to  the  extent  at 
least  of  £  of  its  weight  is  demonstrated  in  the  first  stage  of 
the  experiment,  and  that,  from  what  must  remain  in 
the  compound  salt,  the  quantity  must  be  greater  than* 
this. 

*    R  *  >  er 

Not  ouly  is  the  presence  of  water  demonstrated  by  thia 
experiment,  but  the^quantity  is  nearly  the  same  as  that  in* 
dicated.by  the  action  of  other  substances,  which  are  sup- 
posed  by  Mr.  Davy  to  form  it  by  affording  ©xigen.  Thua 
Gay-Lussac  and  Thenard  have  inferred  from  tbe  action 
of  oxide  of  silver  or  of  lead  on  muriatic  acid  gas,  that  it 
contains  very  nearly  a  fourth  of  its  weight  of  water ;  and 
the  quantity,  which  may  be  fairly  inferred  from  the  preced- 
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ing  experiment*,  is*nenrly  the  same*.  (Although  it  is  not 
necessary,  that  the  quantity  shouki  be  proved  to  amount  to 
'this,  to  refute  Mr.  Davy's  hypothesis,  and  establish  ►the 
common  theory,  yet  it  is  satisfactory  to  have  thts»  coinci- 
den**:  Awl  itmustbefartheradoiiAedasa  pnsn^toattije 
ox  i  gen  of  tbese  oxides  has  rio  shareriaVthe  production  of  this 
water!  for  it  is  obvious,  that,  swee  the  water*  which  is 
deported  when  muriatic  acid  gas  acts  on  roetalhVoxides, 
on  the  fixed  alkalis,  or  the  earths,  formed  by  the  oxigen  of 
these  substances,  and  not  derived  from  tbe  ^as  as  previously 
existing  in  it,  Hi  ere  can  be  no  production  of  it  in  the  mutual 
action  of  muriatic  acid  gas  and  ammonia,  as  ammonia,  can* 
not  afford  oxvgen*  Since  it  is  produced  in  that  action  it 
must  be  derived  from  the  muriatic  acid  gas,  and  the  same 
origin  must  be  assigned  to  it  in  the  other  combinations  of 
this  acid. 

This  experiment  then  has  the  aovarttasfe  of  being  conclo-  71,0 
sive  on  the  subject  of  the  present  **CiwsiOn ;  theistate  of 
the  fact  only  requires  to  be  ascertawied^tirid  with  due  pre- 
caution this  is  not  difficult  of  attainment.    There  is  at  least 
no  mode  of  accounting  for  the  production  of  water,  but  by 
assumptions  so  gratuitous  and  unfounded,  as  to  be  equal  to 
'the  refutation  of  the  theory.  'Such  is  the  only  assumption 
that  can  be  made— that  the  water  mav  be  derived  from  the  * 
ommooiacal  gas,  and  not  from  the  muriatic  acid  gas.  When  for  the  water 
ammoniacal  gas  is  dried  by  potash  or  lime,  no  water  can  be  J^bcd  to  tbt 
discovered  in  it  by  any  test,  nor  is  there  any  fact  which  affords  amnu 
a  presumption  that  it  contains  water;  the  supposition  there-  gai» 
fore  that  it  does  would  be  purely  gratuitous,  obviously 
advanced    to   support   an  hypothecs.      But  farther, 
dry  ammoniaca)  gas  is  resolved  by  the  action  of  electricity 

• 

•  The  estimate  by  Gay-Lutoac  of  the  quantity  of  water  in  mnriatic 
art*  being  e<]na!  to  14th  of  its  weight »  inferred  from  experiments, 
in  which  the  product  of  the  coaabioatioB  of  the  acid  with  the  base  ia 
insoluble,  and  appears  to  have  no  affinity  to  water,  as  muriate  of  silver 
mr  of  lead.  It  may  be  interred,  therefore,  to  retail)  little  or  noue  of  the 
water  of  the  acid,  and  hence  the  production  of  water  to  the  amount  of 
1  5tb  or  even  loth  of  the  weight  of  the  acid,  ia  au  experiment  where 
the  product  must  retain  a  portion  of  the  water  combiaed  with  it,  ia  a 

■ 
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•otohidrogen  and  nitrogen  gasses;  there  is  no  deposition  of 
moisture,  and  there  is  no  iatermixture  of  oxigeo(  is  there 
must  be  were  the  water  decomposed;  by  the  electricity.  Jf 
•the  water  obtained  in1  the  preceding  experiments  were  sup- 
posed1 in  be  derived  from  the  ammonia,  it  must  therefore 
bo  kamtamefel  without jany  proof ; .  it  is  contrary  to,  all  pro- 
bability, that  these  gasses,  which  have  scarcely  any  sen- 
sible attractioa  to  water,  should  be  capable  of  holding  in 
solution  the  large  portion  indicated  by  the  experiment. 
And. if  recourse  be  bad  to  the  hypothesis  of  unknown  quan- 
tities of  water  in  gasses,  and  if  all  these  assumptions  ace 
to  ^be  made  without  any  proof,  are  there  not  much 
stronger  reasons  for  admitting  its  existence  in  muriatic  acid 
gas,  the'  affinity  of  which  to  water  is  so  strong  ?  If  -  is 
obvious  however,  that  were  assumptions  so  numeroua  and 
gratuitous  to  be  admitted  in  defence  of  an  hypothesis,  no 
experiment  in  chemistry  could  be  rendered  conclusive. 
Thai  the  water  obtained  in  this  experiment  can  have  no 
such  origin  is  farther  a^arent  from  comparing  the  quan- 
tity of  it  with  the  quantity  of  ammonia.  The  specific 
gravity  of  ammoniacal  ghs  is  to  that  of  muriatic  acid  gas  as 
00  to  194,  or  it  is  less  than  ont 

about  equal  volumes  were  employed.   Since  the  quantity  of 
water  obtained  was  equal  to  at  least  T  of  the  weight  of  the 
ould  amount  add  gag#  it  u  eq|jal  of  courge  to  i  of  the  other.   If  that 

water  then  were  supposed  to, be  derived  from  the  ammonia* 
cal  gas,  and  on  Mr.  Davy's  hypothesis  it  would  be  neces- 
sary to  suppose  the  whole  of  it  derived  from  this  source,  we 
must  suppose,  that,  after  being  dried,  this  gas  contains 
nearly  half  its  weight  of  water.  Yet  no  portion  of  this  can 
be  discovered  in  it,  nor  even  detected  when  it  is  resolved  by 
decomposition  into  its  elements,  hidrogen  and  nitrogen 
gasses.  To  add  any  illustration  to  this  would  be  superfluous. 

The  statement  of  some  additional  experiments  ou  this 
subject,  and  of  a  few  experiments  likewise  on  some  of  the 
compounds,  as  Mr.  Davy  regards  them,  of  the  oxi  muriatic 
principle  with  metallic  bases,  I  must,  from  the  length  of 
this,  reserve  for  another  communication.—*!  am,  with  much 
resyect,  .  Your  most  obedient  servant, 

JOHN  MURRAY. 
-     >  P.  S. 


•f  which  <t 
*  would  amo 
to  ne»r  half. 


Farther  e*p«- 
nmcnt*  to  be 
communi- 
<\ited. 
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P.  S.  In  stating  in  my  latt  letter,  tnut  the  result  I  had  Statement  in  a 
observed,  of  dry  oxi muriatic  acid  gas  not  acting  on  carbonic  ^na^b/ 
oxide  gas,  was  confirmed  by  the  very  same  result  having  Mr.  Davy* 
been  obtained  by  Gay-Lussac  and  Thenard,  I  ought  to 
have  added,  that  it  had  also  been  obtained  by  Mr.  Davy. 
In  his  account  of  "  a  combination  of  oximuriatic  gas  and 
•xigen  gas,1'  he  states,  among  other  properties  of  oximu- 
riatic gas  prepared  in  its  pure  state,  that  "  it  does  not  act 
on  nitrons  gas,  or  muriatic  ncid,  or  carbonic  oxide,  or  sul- 
pbureons  gasses,  when  they  have  been  carefully  dried*.** 
That  Mr.  Davy  does  not  state  this  on  the  authority  of  others 
is  evident,  not  only  from  the  manner  in  which  the  sentence 
is  expressed,  but  also  from  this,  that  he  is  giving  an  ac- 
count of  the  properties  of  this  gas  in  its  state  of  purity,  in 
which  state  there  was  no  certainty  of  its  having  been  ob- 
tained to  former  experiments,  as  chemists  were  not  aware, 
that  it  might  have  an  intermixture  of  oxigen,  by  which  its 
properties  and  chemical  agencies  are  materially  modified. 
He  gives  this  as  a  property  of  the  pure  gas,  and  of  course 
he  would  not  have  done  so  without  having  ascertained  it. 


viu. 
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Analytical  Formula  for  the  Tangent,  Cotangent,  Sfc.    In  a 
Letter  from  a  Correspondent. 

To  W.  NICHOUSON,  Esq. 

SIR. 

Having  frequently  noticed  in  your  valuable  Journal  Analytical  fot- 
remarks  and  discussions  on  mathematical  subjects,  I  have  mule  for  ths 
been  induced  to  send  you  one  or  two  theorems,  the  invest!-  SngSi^  £c. 
gation  of  which  has  afforded  me  some  degree  of  amuse- 
roeot ;  under  the  impression,  that  they  may  not  be  quite 
uninteresting  to  that  class  of  your  numerous  readers,  who 
have  not  made  very  profound  advances  in  analytical  science* 
They  are,  as  far  as  my  reading  goes,  new,  and  lend  to  the 
summation  of  some  series,  hitherto.  I  believe,  unattempted. 

•  Phil.  Trans,  for  1*11,  p.  156 ;  or  Journal,  fal  XXIX,  p.  269. 

1.  Cotaiw 
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1.  Cotan.  A  =  -L  _  'M'  f  :_J_  +  _1_  +;  __2L- 
+  &c.        where  *  -'180%  and.  = 

J  c  /V 

For,  by  the  .common  trigonometrical  formula, 

i  . 

Sin.  AzA(l-l)   (l  _  ^1)    (1  -  -£)  X  *cc  ...  hyp.  log. 

Bin.  A  =  hyp.  log.  A  +  hyp.  log.  (l  —  -    )  f  hyp.  log.  (l  —  —) 

1  ■  2* 

+  &c. :  therefore  taV'tng  the  differentials, 


cos.  a  _  1       <2m  dm.       r      1  1  > 

In  the  same  way  we  may  deduce  the  second  theorem  I  propose  to  offer. 

2  A       '(      l               i                i  1 
2.  Tan.  A  =  — »  +  )  —  A  — — .  +   r  +  kc.L* 


2  A  £*  «f> 

where  0  =           =  2«.    For,  since  cos.  A  =  (l  —  -»)  (l  —  r»  ) 

0  — '  jji)  •  &c.  hyp.  log.  cos.  A  =  hyp.  log.  (l  —         +  hyp.  log. 

(1  —  -j)  +  hyp.  log.  (I  +&c.  .\di  fferenciug  again  as  before., 

—  «in.  A_     20<//3<     1      .1       .      1      ,  .  I 

~- tan- A  =  -^Ta  ~  ~  IT ii^-p  +  TO*  +  PC?  +  &c- $ ' 

.nd  therefore  ton.  A  =  j  +  +  +  &c.  |  (8) 

By  the  combination  of  the  two  formula,  for  sin.  A,  and  cos.  A,  we 
may  obtain  an  elegant  analytical  expression  for  tan.  A. 

♦ 

'  _  .in.  A  _  A  <'  ~i«gW  P  -  y)  ('  ~  Ac 

<l  -  P  -  (l  -  Ti)  &c- 
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1*.  3*.  5V.  to  infinity     '  Y2'—  $*\  '    '  {V—  /8«  \ 
=  A  *  8%  4*.  6*...  to  infinity  X  )   *  \3^~0V  * 

i^E^)  X  **'      Now  from  this  we  derive,  by  tajung  as  before 


the  logarithmic  differentials  on  ,botb  tides,    f        *    =j  — ?   - 

dAtan.A*       sin.  2  A  ~ 


A.        <*A        )       /i'— g'\  +  ^4«—  jSfiy 

C     v«— gv  \3«— g«/ 

•     (5* — g*)*  /  i  '    2  A 

+   /6*-*\         t       >  =  "X  +  "TTv  * 

S  (?) 

If  in  this  form  for  A  we  write  — ,  and  divide  by  2.  it  becomes  -  

2  '  gin.  A 

=  i  +  <frx  {('-^)-)  («•-(!)•) *■•. 

(,_         ,.V) + }  (« 

which  is  the  third  formula  I  designed  to  demonstrate. 

r 

If  in  (1)  for  •*  we  write  a,  and  transpose  &c,  we  obtain 

ii;  +  iir„  +  si;  +  &c-  =  (i  -  ■*  A)  x 

writing  for  A,  ,  ^ ,  j-L- +  _L-  +  _L_  +  &c.  -  _L  _ 

.  HI  ~ 

In       for  g*  write  a,  and  for  A,  its  value  ~  ^"a  ;   it  becomes 

By  multiplying 
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By  multiplying  this  last  equation  by  2,  and  subtracting 

formula  for  i  ' 

(he  aogent,    |JJ  from  it,  w«  otjtain 
cttnftnt,  Ac     ^  ^  ^ 

Jcot.  «        +  tin.  |  ^  }       -2-  »  -i^  * 

'   -  III 


.  J.  ♦ 

<  r 


sin.  »  a 


1 
2  a 


/A  \*  l 

In  (3)  for  t~J  «5  *«>d,  transposing  -i.  , 

multiply   by           ;  and  for  A  write  its  value  m  */ « 

we  get  1 


11 


*  l 

o  /-   x,  e-  7="  —         which  is  iden- 

2v^o   X  sin.  %  %/  a  2a 


(l^o)  (2*-^o)  +  (3*—  a)  a)  +  <5«— «)  (6«—.) 

+  Ice.  - 
tical  with  the  value  of 

Should  you  think  these  trifles  worthy  of  insertion  to 
your  excellent  publication,  they  are  entirely  at  your  dis- 
posal; and  at  some  future  time  it  is  not  impossible,  that 
1  may  again  intrude  myself  on  the  notice  of  your  readers 
through  the  same  medium.  t>  J 

I  remain,  Sir, 

■ 

Your  most  obedient  humble  servant, 

» 

A  Love*  of  rnt  modern  Atui/rits. 


»     .  1 1 
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Meteorological  Results:  by  James  Clarke,  M. /)., 
/off  Physician  to  the  Nottingham  General  Hospital,  Sfcl, 
and  now  resident  Physician  at  Sidmoutfu 

To  Mr.  NICHOLSON,  ' 
SIR,  4 

T;    •  • 
HROUGH  the  medium  of  your  Philosophical  Journal  Met  ooroloj  wtl 

1  have  for  the,  last  four  rear*  published  an  annual  meteoro-  «b*r»atjpns  >  » 

logical  table,  deduced  from  a  Journul,  which  I  kepi,  at  h^,.  ,  ,\ 

Nottingham;  but  being  obliged,  in  consequence  of  serious 

indisposition,  to  change  my  residence  to,  this  place,  the 

chain  jof  observation  is  unfortunately  broken.    I  send  you 

however  a  table,  which  contains  the  result  for  the  $rst  sis 

months  complete,  as  taken  at  Nottingham  ;  and  for  the  last 

four  months  of  the  year  at  Sid  mouth.    Two  months  are 

necessarily  lost.    As  this  place  has  been  gradually  and  de-  an<*  at  **** 

served ly  rising  into  favour  as  a  retreat  for  consumptive  and 

debilitated  in va! ides,  a  regular  and  accurate  account  of  the 

weather  becomes  a  matter  of  much  interest  to  the  public* 

Impressed  with  this  opinion  1  waited  only  for  the  arrival  of 

my  barometer,  &c,  from  Nottingham,  to  commence  my 

observations  upon  the  eame  plan  that  |  bad  hitherto  foU  The  latter  tm 

lowed*  and  which  my  residence  here  in  the  practice  of  .my  *»  conunaeM 

profession  will  eoeble  me  to  coutinue. 

Sidmouth,  as  its  name  imports,  is  situate  on  the  banks  of  Stttntion  of 

the  Sid,  a  very  small  river  which  here  enters  the  sea;  the  Sdmoatk. 

town  is  built  in  a  beautiful  vale  bounded  on  both  sides  by 

long  lofty  hills*  which  form  its  eastern  and  western  sides; 

and  toward  the  north  it  is  screened  by  Gittisham  and  Honi- 

ton  hills  ;  but  it  is  completely  open  to  the  south,  where  the 

sea  forms  a  pretty  little  bay,  bounded  by  Salcombe  hill  on 

the  east,  and  Peak  hill  on  the  west.   This  is  one  of  the 

small  bays  nearly  in  the  middle  of  that  large  bay,  which  is 

bounded  on  the  east  by  the  Isle  of  Portland,  and  on  the 

west  by  tbe  Start  Point,    Thus  protected,  it  is  not  surpris- 

iog,  that  Sidmouth,  among  the  pieces  ecom  mended  on  to  the?n<^e> 

the 
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the  iouthern  coast  for  their  sheltered  and  salubrious  situa- 
tion, should  hold  preeminence!  It  is  entirely  free  from  fog, 
and  Stands  unrivalled  for  the  clearness  of  its  atmosphere, 
eirctmrsVttfiees  certainly  'veil  worth  thV^errous  attention*  6T 
<he  invalided 'The  hedges  of  Devonshire"  are'lanre  and  rich, 
and  Sidmouth  isr  closely  surrounded  With  them  :  the  "walk* 
and  rides  in  the  vicinity  are  thus  sheltered  from  the  burning 
sun,  or  the  cold  wintry  wirfds.-^''  Ill  the  vernal  and  autum- 
nal parts  of  the  year  the  numerous  lanes,  which  intersect 
and  divide  this  rich  valley,  are  truly  delightful ;  the 
>•    •  country  then  seems  one  universal' garden*!^ 

Central  rr-  The  barometer,  of  the  portable  kind,  made  by  Jones  of 
^xrtmZ  Holborn1,  Is  fixed  to  a  standard wall ;  the  observation  i* 
made  daily  about  two  o'clock;  and  at  the  same  time  the 
height  of  the  thermometer  is  taken.  At  this  time  the 
"barometer is  supposed  to  be  at  the  medium  for  the  twenty 
four  hours,  and  the  thermometer  at  the  maximum.    As  the 

I  r 

temperature  is  considered  to  be  at  the  lowest  about  an  hour 
before  sunrise,  it  would  be  impossible  to  keep  a  correct 
account,  without  the  use  of  a  register  thermometer ;  the 
instrument  employed  for  this  purpose  is  of  Six's  construe* 
tion.  It  is  necessary  to  attend  particularly  to  this*  circum- 
stance, as  observations  made  at  eleven  o'clock  at  mght 
(a  very  common  time)  will  not  hold  a  just  comparison  with 
these,  by  which  you  ascertaip  the  lowest  degree  to  which 
the  thermometer  has  fallen,  since  the  last  observation  was 
made ;  without  a  little  reflection  on  this  Subject,  a  very  in- 
correct opinion  might  be  formed'  of  the  temperature  of  this 

I  am,  sir> 

Your  obedient  servant, 

jAlVteS  CJLARKE, 
'  mmbudi%  Devon,  \ 

Jaunty  the  \M9  1812, 

»  *  *  ■    ••  f 

•  «*e  The  Beauties  of  Sidmouth,  Umo,  sold  by  Longman,  Ac 
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Pressur  E. 

Tlmpkh  ati-  ul 

» 

Wind  Max. 

Min. 

Med. 

Max. 

Min. 

Med. 

Evap. 

Rain 
• 

12th  Mo. 

Drc.  7 

s  w 

20*56 

29-3.5 

29*455 

54 

52 

530 

— — 

— 

1> 

S 

s 

20  40 

29*23 

29*315 

53 

40 

46*5 

•10 

•42 

9 

s  w 

^O'OS 

28*90 

28-990 

48 

36 

42-0 

4 

•50 

JO 

V«r. 

20-67 

29'08 

29-375 

41 

32 

36'5 

■ — 

2 

]  1 

N  W 

20*06 

29-6*7 

2.9*815 

45 

32 

38-5 

— 

— - 

IV? 

$  W 

20-  96 

2986 

29910 

4.0 

33 

41-0 

— 

I 

J3 

w 

20*85 

2977 

2«)'810 

54 

35 

44*5 

•  00 

•30 

s  w 

30'00 

29*85 

29925 

42 

30 

36  0 

— - 

3  5|S  W 

30 'CO 

29*50 

29*750 

47 

410 

— 

•18 

• 

N>jS  w 

2Q'5S 

29*3.0 

29*485 

42 

36 

39*0 

* — 

1 

17 

s  w 

2Q'f?0 

29*58 

29*720 

40 

31 

35-5 



18 

s  w 

20 'S6 

2975 

2.9-805 

52 

33 

425 

•25 

3 

19 

s  w 

2970 

29*68 

29-6.90 

52 

46 

49*0 

— 

-13 

CO 

w 

29*68 

29-60 

29-6+0 

53 

49 

51*0 

*l6 

21 

N  W 

SO'l  5 

2.0  60 

29*875 

49 

27 

380 

3 

22 

w 

30'18 

30*o6 

30-120 

45 

32 

38*5 

— - 

1 

€ 

23 

w 

30- 15 

30-ofi 

30-105 

51 

38 

445 

— 

> 

24 

N  W 

.30-15 

30-170 

43 

28 

35*5 

— 

5 

23 

S  E 

3020 

20-08 

30-090 

39. 

24 

31*5 

— 

26 

S  W 

20  08 

29*55 

29-765 

32 

21 

26-5 

— 

— — 

27 

n  i; 

29*27 

29-16 

29*215 

34 

26 

30-0 

— — 

14 

2S 

N  W 

2.0*67 

2.0*27 

29470 

,)j 

or 
-  / 

31*0 

5 

29 

N 

20\0(>' 

29*67 

29*815 

32 

27*0 

30!S  \V 

30  08 

29-96 

30-02O 

30 

25 

27*5 

31 

S-W 

3008 

29'88 

29'OSO 

35 

31 

33'0 

1812 

1st  Mo. 

J  AX.  1 

s  \v 

2p -8  8 

20  70 

29790 

43 

34 

3S-5 

- 

2 

s 

2970 

2956 

29-630 

48 

31 

39*5 

3 

s 

29-5.3 

2.9*46 

29*505 

44 

29 

36-5 

3 

4 

X 

29- 4-6* 

29*37 

2.0-415 

38 

33 

35  5 

•41 

5 

N  \\ 

297(> 

29  47  29  615 

37 

29 

33*0 

•60 

•26 

30-20 

28-00  29708 

54 

21 

38-06  ll'21 

273 

N.  B.  The  obaerration*  in  eacli  line  of  the  Table  apply  to  a  period  of  twenty- 
four  hour*,  beginning  at  9  A.  M.  on  the  day  indicated  in  the  first  colaniu.  A  daih 
ocuotea,  that  the  result  is  included  in  the  m-xt  following  obscrration. 
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NOTES. 


Tw*Utk  Ninth  7,  8.  M«e,h  wind;  showery.  9.  The  wind  at  9 
a.  a.  E,  yet  sounds  came  freely  from  the  westward,  together  with  the 


Nimbi:  rainbow}  showers  through  the  day;  a  brilliant  twi- 
10,  A  gale  of  Wind  a,  vL,  tnen  ftlr.   19.  A  dripping  mitt.  U. 
day;  an  ettensirc  redness  00  the  twiKgbt. 
K.  B.  The  regular  chain  of  notes  will  now  suffer  a  few  weeks* 
mplSon*  hy  die  removal  of  the  author  to  London-:  the 
wind,*s*raia,  aitxegisteml  at  f  lajstow,  as  nana). 
Ftnt  MaUjk  9,  IMI*.  About  10  a.  m.  there  baring  been  00  raiafor 
timcv  a  few  light  clouds,  jost  formed;  ano}  earning  from 
suddeoly  exhibited  a  segment  of  a  rainbow,  terminating 
,  at  the  edge  of  the  mass  of  cloud.    As  the  latter  ad- 


came  at  length  nearly  complete ;  the  eastern  extremity  descending 
towards  the  earth,  with  the  usual  appearance  of  rain  under  the  clouds. 
The  western  end  now  began  to  fade,  and  was  soon  reduced  to  a  pale 
white,  which  gradually  pervading  the  whole,  this  pleasing  phenomenon 
disappeared,  having  lasted  about  ten  minutes.  It  afforded  an  example 
of  rain,  formed  and  propagated  in  the  atmosphere  with  such  rapidity, 
as  scarcely  to  give  time  for  the  previous  appearance  of  buoyant  drops  in 
the  form  of  doud.    The  observation  was  made  about,  four  miles  N-  of 

.  .* 

. 

RESULTS. 


highest  observation  30*90  inches ;  lowest  98  90  inches*; 
Mean  of  the  period  99*708  inches. 


highest  observation  54°;  lowest  ai°; 
Mean  of  the  period  38  o6°. 

Evaporation  fffl  inches.     Rain  9*78  inches,  including  several  pro- 
ducts of  snow. 


L.  HOWARD. 

Firtt  Me.  18,  lilt.  i 

XI. 


Appendix  to  the  Meteorological  Journal,  containing  fibsej^a- 
,      lions  on  Kofi  an4  Rain  Gauges. 

on  rain  and  1 T  is  a  fact  long  e»kiUVl»hed,  that  two, rain  gauges,  placed 
«m  gauge*.  at' different  heights,  afford;  unequal  products the  1ow«r 
cotnitioaly  yielding  more  than  the  higher*  The  foUo Wing 
table  give*  the  results^of  observations  ott  *h»  subject  trta*ft 
during  twenty  successive  days,  6n  which  rartfrelf  at  <>ftfistW; 
the  elevation'  or  depression :  of  the  mean  tvmperaVore  and 
direction  of  the  prevailing  wind  being  added. 

'    i     ■  *  •  v  i  '  .       ■  ■  r.  u-     .•!        »  -f  ;.: 

Too/e  a/  tfe  JVafate  o/  J?ai»  t*  /A*  No.  1  and^  xcitk  the. 

Changes  of  wind  and  Temperature.  ^  rfr 


»«t.r.    i    ,  %-.>h  t  ir      u»  '  <st. «  t&hn    't  -it-saws) 


J811 

Temp. 
!  Wind  4- 

Ruin. 
No.  i  No.  > 

1    j^iwh  REMARKS.  itf 

i  C7<f/i 

Oct. 

Var. 

5* 

5 

b 

MMy  ram  about  mid-day  ;  little  wiud 

4 

vecnug  from  S.  \V.  to  E. 

Var. 

2° 

•4r» 

•r,o 

Shown**  rhirfly  bv  ni^tat. 

* 

*7 

S  E 

o 

•  10 

•n 

Rain  by  n'l^n*. 

Var. 

J 

14 

•4  4 

Cbara.in.  v-ithdrw  ;  ninb;  ;  vancS.E. 
p.  m   a  hrr>vy  pbou <-r  tr>  S.  ;  uind 
vrrrrd  hv  S  to  N.  \V.  •    tlun  much 
t  Tou«i  and  l  ain. 

?9 

S  W 

•is 

'  If* 

Showrrs. 

30 

v 

3 

H 

1  4 

Tli n-« ■  <  urrciits  in  t Ik  air—  scf  Journal. 

31 

XV 

•A 

1  J 

J  I 

Uaiu  by  ui^LL. 

EtcTcnthMo. 

> 

✓ 

Jsov. 

1 

S  XV 

6 

•11 

Much  clem!  with  a  fresh  brc -to. 

2 

s  w 

■ 

2 

6 

•  1  4 

Cloudy;  n.tichviiud;  stormy  in^ht. 

1  3  S  S  \Y 
4>  W 

4 

o 

6 

lluin  by  m-ht. 

I 

s  w 
&  w 

2 

Q 

31 

\>«j 

Stormy  a  m  •,       t  p  tn. 

Showery  d.iy  ;  a;  nUrtitut  C  V.-ninj  j  wet 

nicdit.                   1  x  *        ' '  .  V  r  i 

7 

K  E 

3 

6 

7 

Rauj  by  it^l  t 
Cloudy:  drilling-. 

8 

s 

1 

■  !<» 

9 

V;ir. 

3 

*9 

Ut 

10 

s  w 

3 

19 

•J  I 

ii 

N  W 

3 

1 

3 

U'indy  ni^ht  ;          «5  at  sunset. 
Windy  n.ght. 

19 

N  W 

2 

11 

•22 

I 

2-98  in 

37.!  m 

The 
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APPENDIX  TO  THE  MEf^Q^pfaO^IQ^,  jfQ|}Rf4AL» 

^Tbe  upper,  gauge,  No.  1,  lamped;  on  tbe,%u1fcd»ag1e/of  Ol*erv**w»« 

a  glass  turret,  or  observatory ,  on  the  bouse  tttyjuhavlngA  rain^u^*.^ 

small  vane  and  a  conducting  rod  a  few  fee*  to*ho  S.  and 

a      bu*  no  otber  commanding  object  near  it-  The  whole 

of  the  amoaajs  of  rain  given  in  the  tables  in  Xh^thenceum 

during  IS07,  1808.  and  part  of  1809*  wereobtemfed  with 

4his  gauge.   Tke  .gauge  No.  2,  the  products  of  which  i 

dow  prefer  to  ijegister,  is  placed  on,a  grass  prot,tabout  70 

feet  from  the  west  front  of  the  hp  use.   Their  difference  in 

elevation  js  about  43  feet.         ,t(  t.  \\  :. 

It  appears,  from  the  total  result  o/  tliese  observations, 
tbat  about  onej  fourth  of  the  rain  which  fallen, ^wenty,  day| 
was  formed  within  50  feet  of  the  Earth's  surface./  ... 

In  atteoding  to  the  manner  ia  which  the  raiae  fell,  the 
cause  of  the  frequent  difference  in  the  products  of .-.  the 
gauges,  was,  at  times,  obvious.  When  they  were  alike,  the 
abundance  and  active  appearance  of  tfie  clouds  in  the 
higher  atmosphere,  together  with  the  transparency  of  the 
lower,  indicated  that  the  whole  supply  might  very  weU  be 
derived  from  above.  On  the  contrary,  in  several  cases  of 
excess  in  No.  2, 'the  lower  air  was  very  turbid,  showing  that 
the  decomposition  of  vapour  was  going  on  quite  down  to 
the  surface  of  the  Earth;  or,  in  other  words,  £)}at  the  rain* 
ing  clouds,  though  not  distinguishable  as  aggregates  to  us,  ' 
who  were  enveloped  in  them,  actually  swept,  or  rested  upon 
that  surface.  ^ .         •  ; 

On  the  first  day,  when  the  products  were  ?8,  the  mean 
temperature  was  lowered  5%  probably  by  the  effect  qf  the 
gentle  easterly  current,  which  decomposed  the  vapour 
near  the  surface.  On  the  28th  of  the  tenth  month,  when 
the  results  were  large  and  equal,  a,  southerly  current  ap- 
peared to  prevail  in  the  region  of  the  clouds,  with*  probably, 
a  N.  W.  wind  above  it;  by  which ,the  vapour  coming  from 
the  south  was  decomposed.  This  was  accomplished  at  a 
distance  from  the  Earth,  and  the  mean  temperature  was 
lowered  1°.  These  two  cases  may  elucidate  the  phenome* 
uon  without  a  long  train  of  reasoning.  .      . ,  -i 

If  we  admit,  that  a  portion  of  the  atmosphere,  contiguous 
to  the  Earth's  surface,  may  be  so  cooled  by  a  superior  por- 
pn  moving  in  a  different  direction,,  or  with  different  velo* 

"  city 

9 

\ 


rillli.    ifi  n^niatfllyt  resolved  into  clouds  sad  rem,  we  shall  per- 


ceire,  that  n*  set  of  rain  gauge*,  placed  at  various  heights 
withiu  this  portion,  ought  to  collect  less  and  I<*ss  rain,  as  we 
ascend;  since  each  rtnitum  deposits  its  own  redundant  wa- 
ter,  and  transmits  that  of  the  higher  ones.  s 
I  But  if  the  source  of  the  rain  be  in  a  middle  current,  the 
lower  pavtof  which  is- above  all  the  gauges,  they  ought  all  to 
afford  like  quantities^  unless,  indeed,  the  lower  air  be  so 
dry,  at  the  same  time,  as  somewhat  to  lessen  the*  bulk  of 
each  drop  evaporation  ;  in  which  case,  (as  is  said  to  have 
happened  in1  some  instances,)  the  products  will  be  found 
larger  as  we  ascend. 

But  there  ts  another  source  of  discordant  results,  which 
seems  not  to  have  been  enough  attended  to.    It  exists  in 
the  deflection  of  the  rain  by  accidental  currents.    On  the 
95th  of  the  ninth  month,  finding  in  the  gang**.  No.  3,0*46  of 
in  inch,  while:  No.  1  had  only  0*1  S  of  an  inch,  I  suspected 
that  the  wind,  which  came  in  squalls  from  theW.,  had  a  share 
in  producing  the  difference.    I  took,  therefore,  two  other 
gauges,  No.  3  and  No.  4,  and  on  the  27th,  placed  No*  3  in 
the  gutter,  near  and  on  a  level  with  the  W.  parapet  of  the 
house,  and  Kb.  4  about  20  feet  in  a  line  to  leeward,  at  the 
same  height/  but  sheltered  between  the  roofs.    It  was  then 
beginning  to  rain  in  moderately  large  drops;  wind  fresh  at 
S.  W.    After  two  hours  and  a  half,  1  found  in  No.  3  0*08, 
and  in  No.  4  0*1 1  of  an  inch;  No.  !,  on  the  ground, having 
also  0*11  of  an  inch.    I  removed  No.  4  about  40  feet  to  lee- 
ward, near  the  E.  parapet,  and  got  in  an  hour  and  a  quarter 
from  No.  I  0  08,  No.  «  0'!5,  No.  3  0*12,  No.  4  0*14  of 
an  inch.    The  rain  continued  six  hours,  with  a  steady  wind, 
end  was  at  times  heaiy  :  near  twice  as  much  fell  on  the 
ground  gauge  as  on  that  at  the  turret;  and  the  results  of 
the  other  gauges  proved,  that  some  part  of  the  difference 
/       must  be  attributed  to  the  wind.    It  appears,  that  the  stream 
of  air,  obstructed  by  the  W.  front  of  the  hoose  (which 
has  a  contiguous  building  fronting  S.),  and  rising  in  a  curve, 
carried  with  it  a  part  of  the  rain  over  the  windward  guage, 
to  let  it  mil  on  the  leeward ;  for  the  latter  had  more  than  its 
due  proportion,  the  former  less. 


Thus 
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.  Thus  rain  may  be  drifted  as  well  ft*  $JW**>  «*nd  it  will  Ob«ervttioni 
very  difficult  to  affix  a  gauge  to  ajiy  part  of  a  .building,  ©nrain  and 
so  that  its  products  shall  oot  be  affected  by  partial  currents,  n*  gaufes' 
diminishing  or  overcharging  them  ;  and  allowance  must 
doubtless  he  made  in  the  results  of  the  foregoing  table  for 
this  source  of  err  our. 

On  the  whole,  as  the  proper  subject  of  calculation  and 
comparison  is  the  rain  on  the  surface  of  the  ground,  this  is 
the  proper  ordinary  situation  for  the  gauge;  and  it  should 
be  as  remote  as  possible  from  all  objects  that  might  give 
rise  to  eddies  in  the  stream  flowing  over  it.    As  a  further 
defence,  both  from  these  and  from  sudden  frosts,  the  bottle, 
into  which  the  rain  enters  from  the  funnel,  should  be  placed 
ia  a  box,  sunk  in  the  ground  ;  above  which  there  should  be 
».  cavity  sufficiently  large  to  admit  the  funnel,  with  its 
mouth  level  with  the  ground,  and  a  free  space  of  a  few 
inches  round  it,  the  whole  being  laid  with  turf,  both  to  keep 
it  neat  and  to  break  the  spray  in  heavy  showers.    On  a 
future  occasion  I  purpose  to  give  a  description  of  the  instru- 
ment 1  now  use  as  a  rain-gauge,  and  to  explaiu  the  prin- 
ciples of  its  construction,  ... 

Eleventh  Month  27, 1811.  .... 


«    !  » 


- 


XH. 

A  Reply  to  some  Observations  and  Conclusions  in  «  Paper 
just  published  in  the  2d  volume  of  the  Medic  o-Chirurgical 
Transactions  "  On  the  Nature  of  the  Alkaline  Matter 
contained  in  various  Drppsical  Fluids,  and  in  the  Serum 
of  the  Blood:* :  By  George  Pearson,  M.  D.  F*  R.  S., 

To  W.  NICHOLSON,  Esq. 
Sift,  ' 

I  WAS  favoured  a  few  weeks  ago,  by  !Dr.  Marcet,  theF  fe 
author,  with  the  above  named  paper.  In  it  I  have  the  sotisfac-  thV  author 
tien  to  find  many  of  the  facts  confirmed*  an$l  none  contra-  coo*""6** 
V+L.  XXXL— Fei.  1812.  L  dieted, 
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I,  which  I  have  published  in  the  Philosophical  Trans- 
actions for  1809  and  19 10*  on  expectorated  matter  and  puru- 
ezceptwith     lent  fluids,  except  with  regard  to  the  alkaline  irupregna- 
JgJ1  to  lh€  tions.    My  experiments  informed  me,  that  expectorated 
matters,  nod  pus,  contain  potash  neutralized  by  an  animal 
substance,  or  by  an  acid  destructible  by  fire,    I  likewise 
Neutralized     f0Und,  as  I  prosecuted  my  inquiries,  that  there  is  the  same 
[^"riouTani-  kind  °/  alK«nne  impregnation  in  the  blood,  io  the  dropsy 
roaifliftd».      fluids,  in  the  fluid  effused  by  vesicating  with  cantharides, 
in  the  fluid  secreted  from  the  nose  owing  to  a  catarrh,  and 
even  in  the  urine*   And  as  I  did  not  find  the  soda  alkali  in  a 
similar  state,  1  concluded,  that  hitherto  this  alkali  had,  pro- 
bably, been  mistaken  for  the  potash.    In  the  ingenious 
paper  however,  which  has  occasioned  this  reply,  it  is  asserted, 
This  said  to  be  that  the  alkali  in  combination  with  the  animal  matter  is  the 
goda ;  but  it  is  inferred,  that  potash  is  also  present,  not  in 
the  state  1  discovered,  but  united  to  muriatic  acid. 
by?^MtIf!     H  w°»ld  not  b«  treating  the  public  justlv,  if  I  did  not 

and  Dr.  Wol-  ,,  .    .  .  .*. 

lairoh,  say,  that  the  paper  before  me  contains  an  inquiry  conducted 

conjointly  by  the  writer,  Dr.  Marcet,  and  Dr.  Wollastou  ; 
as  Dr.  Marcet  represents,  I  allow,  very  fairly,  to  enhance 
the  credit  of  bis  statement.  Considering  the  power  of  these 
allied  opponents,  the  odds  are  fearful.  But  confiding  in 
the  assurance  of  Lord  Bacon,  that  induction  by  ex  pen  mens 
equalizes  the  mental  faculties  among  different  menf,  1 
shall,  with  this  palladium,  obey  the  summons  to  the  ar**a — 
at  the  worst  issue,  with  such  adversaries  it  would  be  glorious 
to  fall  io  the  struggle : 

*.  Agimus,  pro  Jupiter  !..» . 

........  causam ;  el  mecum  cenfertor  Uljues. 

To  enable  the  chemical  public  to  judge  rightly  of  tbt 
different  conclusions  above  declared  concerning  the  kinds 
and  states  of  the  alkalis  existing  in  the  animal  fluids,  the 
evidence  of  the  opposing  parties  must  be  heard.  The  ad* 
verse  ^arty  however  have  not  attempted  to  invalidate  my 

•  Sea  Jaurpal,  vol.  XXV,  p.  $16,  €60 ;  and  vol.  XXX,  p.  17, 1 13. 

f  Nostra  vero  inteniendi  Scientias  ea  est  ratio,  at  noo  multtim  tage* 
ninrom  acumlni  et  roborl  ralinquatur,  sod  qu*  inf  enia  et  intellecius 
fe  e  eawqu  ".-~!Ucoo*i  Novum  Orgaatua,  «ect.  1 XI. 
«       *  evidence 


■ 
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evidence  by  showing,  that  the  conclusions  are  unjustifiable, 
bat  hare  merely  exhibited  their  own  experiments  and  con- 
This  mode  of  procedure,  I  apprehend,  i»  not  ae- 
to  the  laws  of  controversy ;  %od  it  compels  me  to 
tatemeot  of,  at  least,  some  of  the  most  decisive  ex- 
periments for  my  conclusions,  previously  to  the  examination 


1.  961  grains  of  exsiccated  sputum  on  incineration  and  Experiments 
fusion  afforded  45  grain*  of  saline  substances,  consisting  of  *  j|£w  ^ 
35  grains  of  cubical  crystals  of  muriate  of  soda,  and  the  Zxp.  u 
rest  were  spicula  and  uncrystailized  salt,  amounting  to  10 
grains.    These  10  grains  were  separated  for  distinct  exami- 
nation.   They  manifested  the  properties  of  alkaline  matter. 
On  adding  liquid  tartaric  acid  to  this  alkaline  matter,  also 
liquified,  an  effervescence  ensoed,  with  a  precipitate  of 
supertartrmte  of  potash  only — *•  certainly  yielding  no  soda* 
Urtrmte  •/ poles*" — with  nitro- muriate  of  platina  a  grain  or 
two  of  this  saline  matter  produced  a  reddish  precipitate 

Now  if  muriate  of  potash  and  carbonate  or  subcarbonate 
of  soda  had  existed,  the  result  must  have  been  soda-tartrate 
of  potash  and  muriate  of  soda ;  or  tartrate  of  potash  end 
muriate  of  soda.  This  latter  result  is  not  so  probable  as  the 
former  on  account  of  the  very  large  proportion  of  alkali  to 
any  other  possible  salt.  The  quantities  too  were  obviously  suf- 
ficient for  producing  compound  salts  determinable  by  the 
eye  unassisted  with  glasses* 

2.  By  digesting  2500  grains  of  desiccated  sputum  in  4  Exp.  1 . 
pints  of  alcohol  of  spirit  of  wine,  the  clear  tincture  decanted 

off  the  undissolved  matter  afforded  on  distillation  140 
of  resinlike  substance,  which  manifested  no  alkaline 
but  it  indicated  slightly  acidity. 
A  portion  of  this  resinlike  substance,  being  mixed  with 
liquid  tartaric  acid,  was  subjected  to  distillation,  but  nei« 
ther  muriatic  oor  any  other  acid  was  disengaged.   This  I 
conceive  shows,  that  no  muriate  of  potash  existed. 

95  grains  0/  this  matter  were  acted  upon  bv  successive 
affusions  of  nitric  acid  ;  and,  on  boiling  to  dryness  and  igni- 
tion, the  deflagration  which  took  place  produced  a  charcoal- 
like mass,  containing  potash.  Hence  this  alslott  bad  been 
Baited  to  something  destructible  by  fire. 

L  8  According 
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According  to  computation  the  140  grains  of  reaioUke 
matter  contained  28  grains  of  potash  united  to  matte*  dt-  . 
structibie  by  fire,  and  18  grains  of  muriate  of  soda;  with  aa 
inappreciable  quantity  of  ammonia  and  phosphoric  acid, 
beside  the  animal  matter. 

The  mutter  undissolved  by  alcohol  iu  this  process 
afforded  by  incineration  and  fusion  a  mass,  consisting  of  2a 
grains  of  muriate  of  soda,  with  a  very  small  proportion  .of 
.  .  potash,  mixed  with  23  grains  of  phosphate  of  lime,  traces 
of  magnesia,  iron,  and  a  sulphate,  also  a  minute  portion  of 
utterly  indissoluble  vitrified  matter.  If  potash  had  existed 
in  union  with  muriatic  acid,  it  must  have  appeared  in  the 
fused  mass  left  undissolved  after  digestion  in  alcohol;  but 
potash  did  appear  in  a  naked  state  after  ignition  and  fusion] 
of  the  matter  dissolved  in  alcohol. 
Exp.  3.  3.    By  digesting  4000  grains  of  sputum  in  two  pints  of 

rectified  spirit  of  wine,  the  same  results  were  obtaioed,  ex- 
cepting that  the  resinlike  matter  contained  a  much  larger 
proportion  of  muriate  of  soda  and  animal  matter. 
E*P  4.  4.    Twenty  ounces  of  ropy  sputum,  by  digestion  in  ten, 

pints  of  distilled  acetic  acid,  afforded,  on  evaporation  of  the 
clear  liquid  separated  from  the  coagulated  matter,  a  soft 
extract.  This  extract  deliquesced  partially  on  exposure 
for  a  few  days  to  the  air,  but  it  manifested  no  properties  of 
alkaji.  By  exsiccation,  ignition,  and  fusion,  of  a  little  of 
this  deliquesced  matter,  it  afforded  an  aqueous  solution, 
which  precipitated  abundantly  supertartrate  of  potash  on 
adding  tartaric  acid  ;  and  a  reddish  precipitate  fell  on  the 
addition  of  platina  solution. 

The  whole  of  this  extract,  being  . exsiccated,  was  digested 
in  rectified  spirit  of  wine,  affording  a  blackish  tincture. 
After  evaporation  to  dryness,  it  became  liquid  by  24  hoars 
exposure  to  the  air.  It  was  almost  eutirely  acetate  of  pot- 
ash. 1  believe  acetate  of  soda  neither  dissolves  in  alcohol* 
nor  deliquesces,  but,  independently  of  these  properties,  the 
a^ali  united  was  proved  to  be  potash. 

F> -animation  I  ,hal|  caU  no  other  evidence  from  a  great  mass,  which 
ttl The  evidence  _  ,  ,.  .    ,  »        M,M8»  wo,tn 

adduced        remains  in  my  published  papers.    If  I  were  to  follow  the 
again>t  this     example  of  my  adversaries,  I  should  alsonot  trouble  myself 
toaciu^n.    tQ  examine  their  evidence ;  but,  a.  the  question  cannot  be 
*      "  decided 


• 
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decided  without  such  an  examination,  I  beg  r*rmissien  to 
perform  this  duty. 

I.   Of  the  fluid  of  the  spina  bifid*. 
In  the  ten  printed  pages  of  experiments  on  this  fluid  by  Experiments 


«« 


The  alkaline  matter  was  treated  with  alcohol,  and  thus  it 
was  separated  from  the  muriate;  the  alcoholic  solution, 
being  decanted  and  evaporated  to  dryness,  a  Tesidoe, 
««  supposed  to  consist  of  acetate  of  soda"  was  obtained, 
which  weighed  between  17  and  18  per  cent,  of  the  mass, 
««  Oximuriate  of  platina  produced  no  precipitate"— I  re- 
mark, 1st,  That  the  first  result  only  shows  the  presence  of  Remarks  on 
charcoal  acid. — 2d,  The  acetate  of  soda  is  not,  I  believe, thcM* 
dissoluble  in  alcohol ;  but  it  is  well  known,  that  acetate  of 
potash  is  so ;  however,  if  there  be  the  authority  of  experi- 
ment for  the  dissolubility  of  acetate  of  soda  in  this  men* 
atruum,  still  the  experiment  is  equivocal.  It  was  easy  for  ^" 
the  adverse  party  to  have  decided  this  question  by  the  test 
o£  tartaric  acid,  provided  there  wasun  adequate  quantity  of 
matter  for  the  trial.— 3dly,  I  remark,  that,  there  being  no 
precipitation  with  the  platina  solution  seems  to  me  to  prove 
nothing,  as  the  whole  quantity  of  matter  treated  could  not 
reasonably  be  supposed  to  amount  to  more  than  a  small 
Traction  of  a  grain,  too  small  for  the  detection  of  potash  by 
tneans  of  platina  solution,  or  even  probably  by  the  more  sen; 
gtbte  test,  tartaric  acid,  which  was  not  used.  Yet  the  inge- 
nious writer  has  not  only  inserted  soda  among  the  impreg- 
nating ingredients  of  the  fluid  under  examination,  hot  also 
"boldly  depoted  the  proportion  to  the  centesimal  part  of  a 

train.    I  shall,  iu  another  part  of  this  communication,  } 
eVieve,  deraopstrate,  that  this  analysts  does  not  warrant 
the  statement  of  the  composition  of  this  dropsical  fluid  given 

-   ■  a  .a  %  e* 


Hence  not  only  is  the  analysis  objectionable  with  respect  to 
IRte  ingredreuts,  but  the  proportions.  It  is  true,  that  in  a  sub- 
VM**  sequent 


Digitized  by  Google 


350  ON  THE  ALKALINE  MATTKE  IV  SERUM  &C. 

sequent  part  of  the  Investigation,  the  deficiency  seems  to 
here  been  perceived  and  acknowledged ;  but,  if  so,  it  will 
not  be  an  easy  task  to  justify  the  publication  of  perhaps  an 
inaccurate  analytical  statement  in  opposition  to  my  ex  peri- 
ments,  arbich  have  not  been  refuted. 

2.    Of  the  fluid  of  hydrocephalus  intemus, 

Espmaisnts  A  few  grains  of  the  saline  matter  of  this  fluid  consisted 
•n  the  fluid  of  r' 


hydrocephalus  of  cubic  crystals,  mixed  with  spicularand  opaque  globules, 
internal.       The  assertion  is  several  times  made,  that  the  spicular  crys- 
tals and  opaque  .globules  were  carbonate  of  soda,  and  that 
most  of  the  cubes  were  muriate  of  soda,  but  some  of  the 
smaller  ones  were  found  to  be  muriate  of  potash.  I^he 
proofs  for  the  assertion  are  from  the  two  reagents  I  eta- 
ployed  in  the  same  inquiry,  namely,  tartaric  acid,  andVpla- 
tina  solution,  for  the  potash  ;  and     the  carbonate  of  soda 
was  identified  not  only  by  tests  indicative  of  the  absence  of 
potash,  but  also  by  its  forming. rhomboidal  instead  of  prie* 
matic  crystals  when  treated  with  nitric  acid.1*   Now  I  ap- 
Kcaurkft  on    prebend  our  judges  will  deem  this  evidence  unsatisfactory* 
and  that  much  more  decisive  proofs  will  be  reasonably  ex- 
pected.   I  beg  permission  to  ask,  whether  or  not  the 
laborious  ex  peri  menu  upon  a  large  scale,  which  I  instituted 
to  exhibit  evidence  of  the  exclusive  existence  of  the  potash 
alkali,  are  to  be  disproved  by  the  rhomboidal  figure  of  the 
crystals  in  place  of  prismatic,  seen  perhaps  only  by  a  mag- 
nifying glass,  and  in  the  quantity  of  a  grain  or  two  dispersed 
over  a  comparatively  extensive  surface  ;  and  whether  or  not 
the  absence  of  potash,  indicated  by  tests  operating  upon 
minute  quantities,  is  unequivocal  evidence,  and  ought  to 
counterpoise  experiments  with  quantities  affording  products 
of  which  no  doubt  can  be  entertained*   I  do  not  question 
the  accuracy,  but  X  hope  it  is  proper  to  take  a  farther  ob- 
jection against  the  competency  of  the  experiment  asserted 
for  the  presence  of  soda,  and  absence  of  potash.  Oo  the  most 
important  point,  which  occurred  in  the  inquiry,  the  kind  of 
alkali  existing  in  the  fluids,  I  do  conceive,  that  more  expe- 
riments, and  particularly  detailed,  are  necessary  to  eflWt 
the  disproof  of  what  I  have  published,  and  to  command  aa- 
•ent  that  soda,  and  not  potash,  is  present.  Is  it  satis- 
factory 
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factory  to  affirm,  that  soda  was  "identified",  because 
the  tests  did  not  indicate  potash  ?  It  is  quite  superfluous 
for  me  to  say  to  such  learned  adversaries  as  1  have  the  ho- 
nour of  addressing,  thst  an  experiment  might  have  been 
instituted,  to  have  afforded  unquestionable  proof  of  the 
existence  of  soda— such  a  proof  would  be  the  composition 
of  a  bioate  salt,  possessing  the  known  properties  of  a  com- 
pound of  soda  and  the  acid  employed. 

With  respect  to  muriate  of  potash,  that  this  4s  present  is 
supported  only  by  the  observation  of  smaller  cubic  crystals 
among  larger  ones ; .  otherwise  it  is  a  mere  assertion* 

My  last  argument  is  of  a  different  kind  from  those  above 
stated*  If  carbonate  of  soda  to  a  Urge,  and  muriate  of 
potash  ia  a  small  proportion  be  present,  on  the  addition  of 
it  is  obvious,  that  it  is  scarcely  possible  to  avoid 


el  lae \M &t  ats%Y^»  ^5%^UCCcJit?^a*    ftt  It^e^f    tJattt  t^AT^^^^O  tx>t{£  ^)a^ 

;  but  still  it  would  require  other  expert- 
to  determine  the  state  of  the  potash. 


5.    Of  1ne  fluids  of  ascites ,  hydrothorax,  mnd  hydrops  peri" 


A  saline  mass,  amounting  to  4*8  grains,  obtained  by  the  Expcrimeats 
processes  above  mentioned,  exhibited  clusters  of  crystals,  rf^JJpJyo/ 
partly  cubic,  partly  octohedral,  interspersed  with  others  of  *be  abdomen, 
r,  or  radiating  appearance.    The  feathery  saline  ^J™^. 
briskly  with  acids,  and  yielded  •*  no  per* 
either  with  tartaric  acid,  or  with  oxi- 
of  platina.    The  cubic  crystals  and  octohedral 
y  i  dcJ  ed  preci  pi  tAtc^s    1  •>**  ei  tWer  of  the  t^ro  tests  ttbovc 


I  do  not  conceive,  that  these  observations  authorise  the  Remifki  on 
adverse  party  to  contravene  my  experiments  and  conclu-  thot» 
sioos.  I  know  from  experience,  that  it  is  probable  the  fea- 
thery crystals,  even  of  potash,  would  elude  detection  on 
account  of  the  minute  quantity.  There  was  however  a  pre- 
cipitate, but  not  permanent*  The  question  naturally  arises, 
what  was  that  nonperroanent  precipitate  ?  1  have  no  doubt 

the 
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the  quantity  wa§  too  email*  to  enable  the  question  to  be  an* 
swered  evert  by  the  hands  that  performed  the  experiment* 

But  the  cubic  and  octahedral  crystals  yielded  precipitates 
with  either  of  the  two  tests,  and  hence  potash,  united  to 
muriatic  'acid,  is  inferred  to  exist. 

'f  again  must  appeal  to  chemical  judges  to  determine 
Whethef  or  not  the  conclusion  is  warrantable;  fer,  1,  here 
is  no  proof  of  muriate  of  potash  :  %  It  is  not  even  certain, 
that  the  precipitate  wassupertartrateof  potash:  3,  granting, 
that  sopertartrate  of  potash  was  produced,  it  remains  to  be 
proved,  in  what  state  the  alkali  so  tented, 

•  »  *"■» 

4.    Of  the  strum  of  the  blood. 

Experiments  The  saline  matter  procured  from  this  fluid  did  not  with 
2m  Mood  °'  tne  plM*ina  aolution  *•  prodace  a  precipitate  sufficiently 
dlsH net  to  be  conclusive  as  to  the  presence  of  potash  :  tat 
by  means  of  tartaric  acid,  a  distinct,  though  not  abnndant, 
precipitate  was  produced".  Farther  :  with  nitric  acid  this 
saline. matter,  yielded  crystals  of  a  <•  rhomboidal  form". 
Again:  this  matter  dissolved  in  aeetic  acid,  being  evaporated 
to  dryness,  was  treated  with  alcohol,  and  again  evaporated  ; 
"the  residue,  contrary  to  my  expectation,  exhibited  traces 
of  potash'*  ;  but  the  same  residue  with  nitric  acid 
/  yielded  rhomboidal,  and  no  prismatic  crystals  were  seen  : 
While  "  potash  was  easily  discoverable  m  the  reaidwe  inso- 
luble in  alcohol,  which  residue  had  now  lost  its  deliques- 
cent quality". 

Remaikson  f  wish  to  avoid  repetition  of  objections  already  offered, 
tacsc.  although  they  are  applicable  in  this  place,  and  will  only 

remark,  I«t,  that  1  cannot  admit  the  figure  of  such  minute  ♦ 
crystals  as  ft  decisive  property,  but  the  kind  of  nitrate  com- 
pounded might  have  been  ascertained  by  the  test  of  tartaric 
acid.  ad.  The  dissolution  of  the  acetate  in  alcohol  is  the 
mot  cenclusive  experiment  giveo  in  the  paper  before  me"; 
and  it  has  produced  apparent  embarrasment.  It  is  pretty 
determinate,  even  as  performed,  and  might  have  become 
an  experiiuentum  cract'*,  by  prosecuting  it  a  little  rarthtrrw 
We  know,  that  acetate  of  potash  is  dissoluble  in  alcohol; 
and  there  is  no  proof,  that  soda  united  to  acetic  acid  is  pre- 
sent, even  if  such  a  compound  be  dissoluble  in  alcohol.  It 

has 
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fiM  been  thought  right,  howeVet,  to 'assume  an  hy  pot  hew 
at*  oe  more  truly  two  hypotheses,  to  account  for  the  pot* 
ash   iir  tlie  menstruum  cf  alcohol!    vix.  1,  to  imagine, 
that  muriate  of  potash  is  present;  2,  that  it  is  dissolu* 
hie  in  alcohol.    If  potash  was  present  in  the  indissoluble 
residue,  it  was  most  Important  to  have  exhibited  the  state 
in  which  it  existed.    It  was  not  difficult  to  determine,  if 
doubted,  the  state  of  the  potash  in  the  alcohol,  by  burning 
the  residue  left  on  evaporation,  which  would  have  denuded 
it  if  united  to  the  acetic  acid,  but  not  if  united  to  muriatic 
acid.    Supposing,  however,  it  be  judged  right,  to  receive 
these  experiments  as  evidence  of  the  facts  asserted  by  the 
adverse  party,  1  beg  to  claim  the  right  nlso  of  opposingAthe 
contravening  evidence  above  delivered  in  stating  the  re- 
sults nf  a  similar  experiment.    From  this  representation  I 
submit  fro  out  judges,  whether  or  not  1  am  entitled  to 
object  to  the  enumeration  of  subcarbor.ute  or  carbonate 
of  soda  as  one  of  the  impregnating  ingredients  of  serum, 
and  especially  to  the  proportion  denoted  in  centesimal  parts 
of  a  gram,  in  a  mass  amounting  to  7  °r  8  grains,  consist- 
ing of  7  different  substances. 

Having  communicated  merely  the  information  of  the 
senses  through  the  intetmede  of  experiments*,  it  will  be  de- 
termined by  the.  chemical  world,  whether  or  not  the  op- 
posing patty  have  demonstrated  ertours  in  observation, 
or  illegitimate  conclusions.  I  am  of  opinion,  that  the  best 
founded  conclusions  are  but  provisional ;  and  of  course,  Chemical  cos 

that  cTiemiscty  tm*»  not  yet  attained  the  rank  of  a  science,  or  elusion*  at 

present  but 

at  least,  of  a  ckwonstrative  science.  This  opinion  seems  just  proviaioual. 
from  S  retrospective  view  of  the  varying  states  of  chemistry  for 
the  last  howlted  years.  Many  of  the  theories  of  the  illustrious 
Stahi  were,  for  half  a  cento ry,  admitted  as  demonstrations  of 
the  agency  of -phlogiston.  Hiat  these  doctrines  were  errone- 
ous was  evinced  by  tlie  succeeding  discovery  of  the  n^ency  of 
oxigen,  especially  manifested  by  the  ever-to-be- 1 em td 
Lateisier;  and  the  pneumatic  doctrine,  in  some  par.*,  has 

•  Seusus  cnim  per  »c  re*  iufirma  rst,  ct  abcrrans  ;  ncque  c.i\<a::n  ad 
amplicajidos  icnsus  aut  acorndo*  tnuttuni  val^tit,  scd  oniina  vcr  or 
inttrprt  ratio  natnrte  conHcitur  per  invtanria*,  rt  experiment*  idonea 
H  appomta ;  abi  seaaiu  dcexpetiniriao  latitats,  cxpcriaienium  dp  pa*. 
t«ra«t  re  ipsa  judicct  —  Baam's  Novum  Organum. 

lately 
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:  lately  been  rendered  doubtful,  if  not  exploded,  by  Oie 

wondrous  achievements  of  professor  Davy.  Considering 
tins  progressive  state,  I  offer  the  conclusions,  that  potash, 
and  not  soda,  is  the  alkali  existing  united  to  animal  matter 
in  the  animal  fluids  I  examined,  merely  as  provisional.  That 
potash  does  also  exist  in  them  united  to  muriatic  acid  ia 
not  inconsistent  with  my  experiments ;  but  the  experiment* 
of  my  learned  friends  do  not  appear  to  authorise  such  an 
inference.  The  discovery  however  will  be  partly  due  to 
them,  if  hereafter  the  fact  be  substantiated. 
Microscopic  I  cannot  close  this  communication,  until  I  shall  have  said 
ehemistr?.  a  few  wor(j8  concerning  the  high  encomiums  on  what  is 
called  microscopic  chemist  ^accompanied  by  the  bitter  philip* 
pic  against  the  "dismal,  large,  subterraneous  laboratory". 
Chemistry  must  now,  we  are  told,  be  transferred  "  to  the 
comfortable  fireside  of  the  drawing  room"— from  Vulcan** 
foul  stithy  to  jfny  lady's  chamber.  This  eUgant  change  is  to 
give  "  new  impulses*9  to  the  advancement  of  the  science ; 
and  new  schools  are  to  arise  under  new  auspices.  Most 
happy  shall  I  be  to  find  these  eutopiau  prospects  realised. 
It  seems  however  more  than  probable,  that  the  successful 
'  impulses  already  given  by  the  chemical  schools  of  my  very 
learned  and  approved  good  masters,  Cullen,  Black,  and 
Fordyce,  will  retain  the  principal  cultivators  in  the  paths  ©ow 
opened.  And  with  regard  to  the  scene  for  operations,  the 
privilege  of  U$te  will  be  asserted ;  for  that  is  indeed  not 
disputable  either  in  chemistry,  or  elsewhere— Bechcr's  taste 
was  opposite  to  that  of  the  ingenious  new  advocates,  **  nec 
quicquam  prae  carbooibus,  venenis,  fuligine,  follibus,  et 
,  '  furnis  valere  potest**— Phys.  Subter.  Pra/.  The  Lord 
High  Chancellor  of  England  not  long  ago  declared  im 
court,  that  he  would  not  pay  "  sixpence**  for  the  rapturous 
notes  of  Mara,  or  Catalani.— This  also  was  a  matter  of 
taste,  and  no  one  disputed  it ;  it  was  only  observed  by  a  large 
majority,  that  his  Lordship  had  "  no  music  in  hit  soul,  and 
was  not  charmed  by  concord  of  sweetsounds**— no  more.  The 
value  of  a  tree  is  best  known  by  its  fruits ;  and  accordingly, 
to  inform  the  judgment  of  the  public  by  practical 
pies,  and  as  some  return  for  the  notice  with  which  my 
ptrs  have  been  honoured,  I  shall,  with  your 
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for  your  nest  number  a  few  remarks  on  the  put 
in  general,  which  hat*  produced  this  coi 
which,  whatever  differing  opinions  may  subsist,  I  assuredly 
must  admire  the  ingenuity,  and  respect  the  knowledge  of 
my  honourable  antagonists. 

G.  P. 

George  Street,  Hanorer  Square, 
January  14,  1812. 


XIII. 


9  - 

On  the  Culture  and  superior  Colouring  Qualities  of  Madder 
raised  by  Mr*  William  Salisbury,  of  the  Botanic  Gar- 
dens at  Sloane  Street  and  Brompton,  from  Seeds  presented 
to  the  Society  of  Arts,  Sfc.  by  J,  Spencer  Smith,  L.L.D., 
who  procured  them  from  Smyrna*. 

SIR, 

I  Herewith  sancT  you  two  samples  of  extract  of  madder,  Madder  wee* 
one  of  which,  marked  A,  is  produced  from  the  root  of  the  fromSn))rai 
Smyrna  kind,  a  plant  which  1  hare  not  heard  of  being  before 
introduced  into  this  kingdom,  the  seeds  of  which  I  received 
from  you,  and  which  you  informed  me  had  been  procured  at 
the  request  of  the  Society  of  Arts  &c.  from  Smyrna,  by 
J*  Spencer  Smith,  Esq.    I  sowed  the  seeds  in  my  Botanic 
Garden,  atCadogan  place,  in  April  1608,  in  a  soil  rather 
inclining  to  day ;  and  I  have  the  satisfaction  to  find,  from 
this  experiment,  that  there  is  every  appearance  of  its  being 
cultivated  with  considerable  success;  for,  if  I  might  venture 
to  state  a  calculation  made  of  the  crop  from  the  small  quan- 
tity grown,  the  produce  would  be  upwards  of  fifteen  hurt-  Their  product, 
died  weight  of  the  fresh  root  per  acre. 

The  above  estimate  is  made  on  th*  supposition,  that  the  The  teed* 
seeds  were  sown  in  drills  at  one  foot  distant  from  each  other,  ih^n,f 

.  .  'drilled  at  a 

which  appears  to  me  to  be  the  best  mode  for  its  cultivation,  foot  dktsnce. 

I  am  thus  particular,  as  1  conceive  I  shall  be  doing  my 


«f  the  Society  of  Arts,  To!  XXVII,  p.  104. 

Mr.  J.  S.  Smith  are  preserved  in  the  iocioty's 
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»  service,  if  it  will  induce  any  person  to  attempt 
the  culture  of  this  madder  on  a  larger  scale.    1  beg  leave  to 
observe,  that  the6rst  attention  which  I  paid  to  this  valuable 
vegetable,  after  I  had  raised  it  from  the  teed,  wits  to  ascev 
Superiority     tain  satisfactorily  whether  the  superior  quality  of  its  co- 
louring matter  depended  on  the  plant  itself,  or  if  it  was 
merely  owing  to  climate,  or  other  local  substances  ;  which 
often  occasion  a  great  difference  in  the  'quality  and  value 
of  many  other  productions  _of  a  similar  nature.    To  prove 
this  I  had  extracts  made  in  the  same  manner  with  the  pro- 
pared  Dutch  madder  of  our  shops,  which  did  not  bear  any 
comparison  in  point  of  colour  with  that  of  mine;  but 
fearing,  that  the  Dutch  madder  might  be  damaged  by  the 
mixture  of  some  extraneous  substance,  I  made  a  similar 
extract  from  the  fresh  roots  of  the  common  rubiatipcorum, 
which  had  for  some  years  past  been  growing  in  iny  garden 
at  Broinpton,  and  the  extract  marked  B  is  the  result,  and 
is  much  inferior  in  colour  to  that  from  the  Smyrna  seed  i 
though  the  extracts  were  both  obtained  in  the  same  way,  vif* 
by  boiling  the  roots  and  raakipg  a  precipitate  from  them  by 
alum  and  vegetable  alkali. 
Ground  in  Mr.     I  flatter  myself  I  have  here  been  instrumental  in  the  in* 
g^rfSnappro-  *ro^uct,on  9?  a  plant,  producing  a  very  valuable  dye,  aud 
prated  to  cx-  hope  we  may  not  be  long  under  the  necessity  of  depending 
pcrimenuw      Up0n  a  foreign  market.    If  any  gentleman  would' wisd  to 
make  experiments  relative  to  its  growth,  or  if  any  seeds  o| 
a  similar  nature  should  come  into  the  Society's  possessory 
1  shall  be  happy  to  make  experiments  with  them,  Uavjnu 
appropriated  a  piece  of  ground  in  my  new  botanic  garden 
Study  of  bo-   solely  for  such  purposes.    I  must  confess,  that  1  have  greatj 
t  y  ad»ao-    pleasure  in  the  above  communication,  as  it  will  prove,  thai 
benefits  occur  from  botanical  institutions;  and  that  the 
opinion  formed  by  some  persons,  that  the  study  of  botany  is 
a  flry  nomenclature,  is  founded  .in  errour;  for  certain)^ 
much  good  will  arise  from  botanical  iqvesti^ations  to  medi- 
cine,  the  arts,  and  manufactures.  \  \ 

I  am,  with  great  respect,  Sir, 
•      ■    •  ■         Your  obedient  aud  humble  servant, 1 

•   ^  1  .    WILLIAM  SALISBURY, 

Brompon,  Jjttfttfi,  t&oa. 

DEAR 
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DEAR  SIR, 

In  answer  to  your  farther  inquiries  respecting  the  madder 
procured  from  the  Smyrna  seed,  I  beg  leave  to  observe,  ^ 
that,  with  regard  to  the  management  of  the  seed,  1  found  it 
to  succeed  extremely  well  in  drills  in  the  open  ground.  I 
also  tried  some  in  a  hot-bed,  which  alto  succeeded  perfectly 
well ;  bat  the  old  seed,. some  of  which  1  bad  from  you  this 
spriog,  will  not  grow,  I  consider  it  to  be  a  variety  of  the 
common  rubia  tioctorum,  but  of  a  more  robust  growth,  and 
superior  in  colouring  matter.  These  plants  thrive  exceed- 
ingly iu  my  new  botauic  garden  in  Sloane  street,  and  I 
flatter  myself,  that  1  have  been  instrumental  in  introducing 
an  article,  which  gives  to.  cotton  the  most  beautiful  and  per* 
maoent  red  colour  in  existence. 

Many  former  attempts  to  cultivate  madder  in  England  Use  of  the  root 
ha/fe  failed,  I  understand,  on  account  of  the  calico-printers  in.<*|ic© 
formerly  requiring  it  in  a  powdery  state;  but  since  the  pno|lllf* 
establishment  in  this  kingdom  of  the  Adrianople  or  Turkey 
red  dye  upon  cotton,  some  thousand  tuns  in  weight  of  mad- 
der roots  from  the  Levant  are  anno  ally  used  in  Great  Britain 
for  dyeing  that  colour,  fbr  which  use  this  kind  of  madder 
ft)  the  fresh  root  will  be  found  Superior. 

t  am  informed,  that,  by  the  application  of  the  Society  o"f^^Aer 
Arts,  &c,  to  Government,  madder  roots  grown  in  England  tithe  free, 
are  exempted  from  tithes. 

I  have  every  reason  to  believe,  that  fbr  use  in  painting  Their  ate  far 
much  finer  colours  than  the  present  may  be  obtained  front  P»«<a«>". 
the  root  of  mis  plant  by  spirituous  or  acetous  extracts;  but 
I  forbear  at  present  farther  experiments,  in  order  to  increase 
as  much  as  possible  my  remaining  stock  of  plants;  and  thisQM  seed  will 
appears  necessary,  as  I  find  the  seed  I  had  left  will  not  ve»  n°i  *egetaie. 
getate  this  spring,  and  I  apprehend,  that  such  seed  as  may 
now  remain  in  the  Society's  possession  will  be  useless. 

I  shall  therefore  proceed  to  increase  my  present  stock  of 
the  plants  from  offsets  and  cuttings  of  the  roots*  If  the  above 
account  is  found  deserving  of  the  society's  attention,  it  is 
much  at  their  service,  and  they  shall  be  welcome  to  some  of 
the  roots,  when  1  have  farther  propagated  them.  They  bios.  The  plants 
womod  abundantly,  but  did  not  produce  seed,  a  circumstance  Wo^omed,  kut 

which  dUi 
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which  I  observed  also  in  the  common  kind  growing  near  it : 
1  have  therefore  endeavoured  to  increase  it  by  other  means, 
which  may  be  done  to  any  extent,  but  being  now  particu- 
larly engaged,  the  mean*  I  employ  must  be  a  subject  of 
future  communication. 

I  am,  with  great  respect* 
Dear  Sir, 
Yours  very  truly. 

WILLIAM  SALISBURY. 

Botanic  Garden ,  Brampton, 
jVbv,  16,  1809* 

XIV. 

Note  on  the  Analyst*  of  Hyahtc  :  by  Mr.  Bucholz*. 

HaVING  experienced  a  loss  of  8  per  cent  in  my  ana* 
lysis  of  the  hyalite,  published  in  Gehlen's  Journal  for  1806, 
vol.  I,  p.  202,  and  not  knowing  to  what  to  ascribe  it,  I  was 
much  pleased  at  receiving  in  the  autumn  of  1607  a  suffi- 
cient quantity,  to  verify  my  former  experiments.  Suspect- 
ing that  this  loss  was  owing  to  water,  I  pat  75  grs  of  hyalite, 
broken  into  small  pieces,  in  a  Hessian  crucible,  and  kept 
them  at  a  white  beat  for  half  an  bour.  The  fragments  be- 
came muddy  and  friable,  and  had  lost  475  grs,  AS  I  have 
every  reason  to  believe,  that  this  loss  is  owing  entirely  to 
water,  it  follows,  that  100  parts  of  hyalite  give 

Silex..  >.   92. 

Water    6-3 

Som e  fl ocks  of  alumine  and  loss  •  •  1*6 

100. 

Hyalite  then  approaches  to  the  noble  opal,  which  coo- 
tains  0*1  of  water,  according  to  Klaproth  ;  and  still  nearer 
to  the  common  opal,  which  contains  0*05*  According  to 
the  same  chemist,  all  these  stones  must  be  true  hydrates  of 
silex.  The  specific  gravity  of  this  stone,  takeu  by  Mr. 
Kopp,  is  8*15  [most  probably  n  misprint  for  2*15.  C] 

•  Ana-  deCnim.  vol  LXXUI,  p.  328. 

SCIENTIFIC 
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At  the  meeting  of  this  Society  on  the  30th  of  November,  psparoa 
prof.  Jameson  read  a  paper  on  granite.   Three  principal  I**6*** 
granite  formation*,  and  two  of  sienite,  were  described. 
Two  of  the  granite  formations  are  primitive :  the  third, 
transition :  and  of  the  sienttes,  one  ie  primitive,  and  the 
other  transition.    He  described  particularly  the  appear*  ^ 
ancet,  that  present  themselves  at  the  junctions  and  alterna- 
tions of' the  granite  and  sienite  with  gneiss  and  Aa7/ax, 
(which  last  is  probably  a  newer  gneiss),  and  the  relations  of 
these  rocks  to  mica-slate,  clay-slate,  gray-wacke,  and  gray- 
wacke-slate.   The  descriptions  were  illustrated  by  nume- 
rous sections  and  specimens  from  Galloway,  island  of  Arran, 
and  other  parts  of  Scotland.— The  professor  likewise  read 
an  account  of  the  natural  history  of  a  new  getius  of  conca-  J*^ 
fossil  shell.   In  describing  this  shell,  he  employed 
zoological  language ;  but  in  detailing  the  other 
particulars,  the  method  followed  was  that  used  in  giving 
the  natural  history  of  minerals. 

At  the  same  meeting  the  secretary  read  a  communication  Bed  of  i 
from  the  Rev.  Mr.  Fleming  of  Flisk,  containing  an  ac-  e  ** 
count  of  a  bed  of  fossil  shells,  which  occurs  on  the  bonks  of 
the  Frith  of  Forth,  near  Borrowstounness.  The  bed  is 
three  feet  thick,  nearly  three  miles  in  extent,  and  lies  about 
33  feet  above  the  present  level  of  spring  tides.  The  kinds 
of  shells  which  compose  this  extensive  bed,  are  still  found  in 
a  recent  state  in  the  Frith— At  the  same  meeting,  also*  Echlntu  Uths- 
Mr.  Leach  read  a  description  of  a  new  British  species  of  " 
echinus,  which  he  observed  in  plenty  at  Ban  try  Bay  iu 
Ireland,  and  which  be  proposed  to  call  e.  lithophagus,  as  it 
forms  a  small  hollow  for  itself  in  the  substance  of  the  sub- 
marine rocks. 

At  the  meeting  of  this  society  on  the  14th  of  Dec.,  pro-  Geofnosy  of 
feasor  Jameson  read  a  short  general  account  of  the  geognosy 
of  the  stewartry  of  Kirkcudbright.   It  would  appear  from 

the 
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the  professors  description  that  the  greater  portion  of  this 
part  of  Scotland  is  composed  of  gfay~wacke,  gray-wacke 
slate,  and  transition-slate,  with  subordinate  beds  of  transit 
tion-porphyry,  transition  greenstone,  and  flinty  slate*  But 
three  tracts,  the  first  of  which  contains  the  mountain-  of 
Criffle,  the  second  Cairnsrouir  of  Dee,  &c,  and  the  t\\)td 
Loch  Doune,  are  composed  of  granite,  sienite,  sieottic 
porphyry,  and  killas.  The  sienite  and  granite  in  some 
places  are  covered  by  the  Villas ;  in  other  places  the  granit* 
and  sienite  rest  upon  the  killas ;  and  professor  Jameson  also 
observed  the  killas  alternating  with  bods  of  granite  and 
sienite,  and  veins  shooting  from  the  granite  into  the  adja- 
cent killas.  The  granitous  rocks,  beside  felspar,  quartz, 
mica,  and  hornblende,  also  contain  imbedded  rutilite, 
titanitic  iron-ore,  and  molybdena ;  and,  in  rolled  masses  of 
a  reddish-coloured  sienite,  crystals  and  grains  of  zircon 
were  observed.  Prof.  Jameson  also  stated  several  of  th$ 
characters  of  the  killas,  described  the  magnetic  pyrites  it 
w  contains,  noticed  its  affinity  with  certain  rocks  of  the  transi- 

tion class,  and  exhibited  specimens  to  illustrate  this 
affinity. 

Temperature  At  the  same  meeting  there  was  read  a  series  of  therm o- 
Sti2ai??lf  n^4"001  observations  on  the  temperature  of  the  Gulf 
StTeam,  by  Dr.  Manson,  of  New  Galloway :  and  a  descrip- 
tion of  a  new  crauiometer,  proposed  by  Mr.  W.  E.  Leach, 
illustrated  by  a  sketch.  , 

A  ftmil  pow.      A  potter,  at  Dijon,  has  found  between  some  strata  of 
der  analogous  fossil  wood  in  the  territory  of  Louhans  a  fossil  vegetable, 
res,B*'       powder.    It  is  of  a  cinnamon  colour,  burns  with  flame,  and 
•  emits  a  peculiar  smell  approaching  to  that  of  olibanuu. 
Like  ember  and  mineral  caoutchouc  it  appears  analogous  to 
resins. 

M  mi  cat  Dr.  Crotch  will  commence  his  Course  of  Lectures  on 

leciorcf.        Music  at  the  Surry  Institution,  on  Tuesday  tbe  4th  of 

February;  and  will  continue  them  on  each  succeeding 

Tuesday  evening,  until  completed. 
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ARTICLE  L 


On  the  different  Sorts  of  Wood,  with  some  Remarks  on  the 
Work  of  Du  Thouars.  In  a  Letter  from  Mrs.  Acnpi 
Ibbetson.  ! 

To  Mr.  NICHOLSON. 

SIR, 

JL  Know  not  whether  the  account  I  have  given  of  the  me.  On  thetreriM 
chanwm  of  Botany  has  convinced  my  readers,  or  done  Su*rh?uti*. 
justice* to  my  subject;  the  latter  is  iodeed  impossible.  1 
shall  however  (though  thoroughly  sensible  of  my  defi- 
ciencies) renew  the  discussion  as  soon  as  the  spring  bestows 
•  fresh  return  of  her  treasures  for  dissection.  In  the  mean 
time  I  shall  give  a  farther  idea  respecting  the  formation  of 
tcood,  in  some  measure  answering  to  the  new  Treatise  on 
Vegetation,  received  from  France,  and  written  by  Aubert 
do  Thouars,  celebrated  for  his  studies  in  physiology,  and 
who  appears  (like  myself)  to  have  taken  nature  for  his 
guide,  and  l*ft  books  for  a  future  consideration ;  thinking 
it  of  greater  consequence:  to  ascertain  a  few  absolute  fact*. 
Vol.  XXXI.  No.  143.— Mabch  181*.      M  than 
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than  to  collect  a  confused  mass  of  uncertain  details,  that 
lead  to  no  end. 

The  bud  ano-      Da  Thouars  agrees  with  me,  that  each  bud  is  only  another 
*tud  in  °     ^'ud  °^  seed,  having  its  cotyledons  the  same,  and  wood 
vessels  reaching  from  the  bud  to  the  root,  and  ending  in  a> 
radicle,  .so  that  each  tree  may  be  esteemed  (in  this  respect) 
a  collection  of  plants,  really  distinct  from  each  other, 
though  joined  under  a  double  cover.    But  in  my  opinion 
he  carries  this  idea  much  too  far  in  giving  the  same  appella- 
But  the  root    tion  to  both  root  and  wood,  for  they  certainly  greatly  differ 
in  many      ' m  many  respects,  which  he  seems  not  to  have  noticed, 
re?pectt.        beside  the  former  having  a  double  vessel,  till  it  joins  the 
radicle,  while  the  wood  vessel  issiugle;  as  I  have  before 
described  in  my  former  account  of  this  substance.    He  is 
r°«SUrn  "*  *k°  °^  my  opinion  respecting  the  supposed  circulation  of 
sap,  which  he  appears  persuaded  does  not  exist,  the  liquor 
flowing  to  the  terminating  branches  only,  to  give  life  to 
fresh  matter,  shooting  from  every  extremity  where  the  flow 
of  sap  will  allow  it  to  form  ;  indeed,  we  are  now  so  well  ac- 
quainted with  the  different  parts  of  the  stein,  that,  if  there 
were  any  returning  vessels,  they  could  not  (I  think)  but  be 
known.    But  he  is  undoubtedly  mistaken  in  saying,  that 
Fich  leaf  hx«  each  leaf  has  a  wood  vessel,  as  well  as  the  bud;  for,  if  this 
^d*ressd!e       true,  the  stem  must  be  as  wide  again.    I  have  traced 
this  part  with  such  exact  attention,  as  not  easily  to  be  mis* 
taken  ;  and  have  always  found,  that  the  set  of  wood  vessels, 
after  meandering  all  over  the  leaf,  returns  on  the  upper  side 
of  the  stalk,  and  thus  enters  another  leaf,  that  the  same 
eotlection  may  serve  many  hundreds.    It  is  not  difficult  to 
.'  follow  them,  and  is  most  convincing, 

where  the  There  is  nothiog  that  gives  me  more  astonishment  thaa 
iSrmed  **  *'ie  DUP^ne8S  °f physiologists  respecting  the  formation  of  the 
flower  bud.  Du  Thouars,  as  well  as  Mr.  K.,  thinks  it  is 
formed  in  the  new  wood,  next  the  bark,  and  believes  the  bud 
is  generated  by  the  sudden  mixture  of  \he  wood  aud  bark, 
as  if  they  did  not  run  side  by  side  throughout  the  plant;  a 
strange  mistake!  I  confess  it  is  this  discovery  "  of  the 
shooting  of  the  bud"  1  am  most  proud  of,  first  because 
it  is  the  foundation  of  many  important  facts,  that  lead  to 
couscqueoces  of  no  little  moment ;  secondly,  because  it  ia 

so 
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so  very  plain,  so  easily  teen,  that,  strip  off  the  bark,  and  a 
child  would  acknowledge  and  understand  it;  as  the  bud* 
appear  coming  out  From  the  interior  of  {he  wood  in  every 
part.  But  how  many  truths  does  this  substantiate  1  It 
proves  whkh  is  the  vital  part  of  a  plant ;  that  the  impreg-  JX*™" 
nating  line,  which  runs  into  the  seed,  is  likewise  found  this, 
running  next  the  pith  in  the  stem ;  that  this  is  the  line  of 
life,  from  which  also  all  bods  proceed  ;  that  the  seed  and 
bud  are  the  same  thing,  at  least  differing  in  trifles  only  ; 
and  that  they  both  owe  their  existence  to  this  same  vital 
part,  one  shooting  in  the  flower,  the  other  in  the  stem  of  a 
plant.  In  herbaceous  plants  this  same  line  runs  within  the 
pith,  but  equally  gives  life  to  bud  and  seed ;  hence  the 
truth  of  LinnKuVs  observation,  when  he  gave  such  conse- 
quence to  the  pith  of  some  plants. 

There  is  something  so  curious  in  the  manner  in  which  the  M*nDe '  Inv  . 

•     •  .    «,  .     %    .  .    .  .  .  .  ■  which  the  bus 

bud  is  first  united  with  the  sap  vessel  that  nourishes  it,  that,  u  first  uoited 

as  I  have  not  exactly  shown  the  process,  I  shall  give  it  here.  ™^lbteh£p" 
I  have  described  the  manner  in  which  the  line  of  life  first  nouruhe/it, 
generates  the  bud  by  forming  a  kuot  on  that  ^line,  and 
breaking  the  outward  ends.  Bach  end  then  becomes  a 
bud,  and  it  is  the  business  of  the  wood  to  form  a  covered 
way  for  the  passage  of  the  bud  to  the  exterior,  which  it 
does  by  bending  some  ajid  raising  other  parts  of  its  vessels, 
in  the  middle  of  which  the  bud  passes  to  its  cradle ;  but  no 
sooner  does  the  knot  form  on  the  fine,  than  it  becomes  a 
signal  for  the  root  to  send  up  a  vessel  for  the  nourishment  of 
the  new  bud,  and  by  the  time  it  reaches  its  cradle,  this  ves- 
sel (loaded  with  sap)  arrives  at  the  same  place,  and  fastens 
itself  to  the  bod,  affording  it  that  nourishment  the  milky 
juiee  of  the  albumen  could  no  longer  give  it.  It  is  exactly 
the  same  process  as  that  In  the  seed,  where  the  milky  albu- 
men first  supports,  and  is  then  succeeded  by  the  nourishing  ' 
vessels. 

1  shall  now  give  a  curious  proof,  that  the  wood  is  the  only  ^he  wood  the 

,  ,  .  only  part  th* 

part  which  carries  the  sap  for  the  nourishment  of  the  plant ;  conTcy*  the  ' 

and  that  the  plant  dies,  if  the  wood  vessel  is  losU   In  "P  for  nou* 

tracing  the  various  diseases  of  plunts,  especially  in  our  kit-  phjj* lh* 

chen  vegetables,  it  occurred  to  me  to  examine  thoroughly 

that  which  is  called  smut  in  potatoes ;  and  unaware  it  with 

Mi  tht  *Uot5' 
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the  disorder*  which  are  ficnind  iii  the.  torocoli  and  turnip. 
In  the  broceli  the  first  apparent  symptoma  are  a  shrivelling 
and  drooping  in  the  stem  of  the  plaut. ;  it  for  some  time 
languishes  like  a  consumptive  patient,  and  then  dies  after  a 
long  illness.  Curious  to  find  what  could  be  the  cause  of 
this  disorder, :,and  its  effect*  on  the  interior  of  the  plant* 
and  wtyy  the  plant  ceased  to  gain  that  nourishment,  which 
the  earth  seemed  so  fitted  to  give  ;  I  resolved  to  dissect  the 
plant  with  care.  To  prepare  myself  for  thoroughly  under* 
Disorder  of  standing  it,  I  took  a  brocoh  plant  growing  in  other  ground, 
the  b,ocoli.  and  perfectly  healthv,  dissecting  and  drawing  it,  as  I  give 
it  at  fig.  1,  plate  V.  It  will  be  seen  how  many  radicles  it 
has,  how  many  wood  vessels*  both  in  the  root  aud  stem.  I 
no?/  laid  open  the  diseased  plaut  with  the  greatest  care : 
but  how  excessive  was  my  surprise  to  find,  that  -aJLmo^t,  all 
the  wood  vessels  had  disappeared,  though  the  plaet.  was 
twice  the  size  of  the  healthy  brocoli,  and  of  &  |)ulbou*  form 
in  the  root,  see  2  ;  that  in.  place  of  the.  wood  vessels,  X 
could  see  only  tubercles  filled  with  water,  and  that,  instead* 
of  near  a  hundred  radicjes,,  twe.  solitary  ones*  with  their^. 
p/opmte#ood  weasels,  were  all  the  plant  had  to  bring  it, 
«H>Port|  ,Tfb§;  bulbs  of  water  were  composed  of  *  loose 
matter spmejfting  like  the  pith  of  trees,  but  very  large*  a,mi 
witlmqt  particle  ;  in  short  the  complaint  en*, 

The  cause  in  pVan^jljke  fl^.oj^y  in  the  plauU  From  various  trj«lg  it  waa 
not  in'the*'1*1  B)W*^Mls^n>  ^at  the  defect  arose  fiom  the  earthy  since 
plant.  if  pease^ beans,  ^etches,  tyc.  were  substituted  for  the,bron 

coJ|t  tuf/ii^or  potato,  they  would  grow  admiralty. bn^ 
the  sacaQ,  disorder  would  equally  attach  to  those  vegetables^ 
just  named)  if  placed  in  that  earth.  The  cau.se  then  wss,  the, 
failure  of  suitable  nourishment  for  those  pla/Us  in  tba^ 
ground;  and  its  consequences  were  the  decay  of  the  par^ 
intended  to  bring  that  sort  of  sap,  winch  the  ground  was  uo& 
able  to  bestow.    This  shows  also,  that  there  is  a  great  va- 
riety in  the  sap,  \hough  we  are  not  ah,le  to  discover  it; 
indeed  in  our  trials  so  much  of  the  most  important  and  delin 
.*  •        xat^essence  tney.  evaporate,  during  the  first  uUqmj,>t;to  as^ 
IngredleHti  of  certain,  the  ingredients,  that  we  canuot  thorough  ly;1  itu£t,f£f 
the  sap  not""  our  knowing  "all  that  enters  into,  the  c°roj>9*jPAon''?f  f^if^ 
l\  -  W>tur«.  l  <*f)W\  ?ontyive  that  ^  jftjjft  ^i, 
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iy  could  cause  the  disappearance  af  the  wood  veWV; 
ami  am  more  coofirmed  in  this  idea;  as  I  have  always  found 
that  it  is  the  constant  consetpience  of  the  stoppage  of  the 
sap,  Whenever  it  takes  place  during  the*  life  of  the  plaut. 
This  I  before  showed,  when  1  endeavduftd  to  prore  how 
mistaken  physiologists  wetie  in  suppostug  that  part  of  the  .  ^ 

stem  of  the  tree  was  void  of  sap,  and  was  only,  tilled  in  the 
newest  part. 

On  summing  up  the  evidence  I  should  conclude,  that  the  The  ground 
ground  is  too  cold  and  moist  for  these  vegetables.    On  dis-  moigl 
scciing  turnips  and  potatoes  growing  in  the  same  ground,  1 
find  it  exactly  the  same  disorder  as  that  in  the  brocoli,  that 
is  a  total  disappearance  of  the  ligneous  p-rts,  both  in  stem 
and  root.    The  tubercles  of  water  mentioned  in  the  brocoli, 
turnip,  &c.  are  always  full  of  stinking  water,  as  the  putridity 
is  just  beginning.    May  not  the  disorder  of  these  plants  in 
some  measure  seive  to  prove,  with  the  rest  of  the  facts  al- 
ready adduced  in  my  former  letters,  that  the  sap  is  con-  S*p  convey M 
veyed  by  the  wood  alone  for  the  nourishment  of  the  plant  ?  \(0^  waixi 
I  think  the  body  of  evidence  1  have  at  different  times  given 
now  nearly  amounts  to  certainty,  that  the  sap  runs  in  the 
wood  alone,  and  does  not  circulate.  This  disorder  must  not 
be  mistaken  for  that  called  the  scab  in  potatoes,  which  is  a  Scab  in 
malady  that  proceeds  from  a  cryptogatnian  plant,  first  poUloe** 
growing  on  the  outside  of  the  potato,  in  which  insects  fix 
and  lay  their  eggs,  to  insure  food  to  their  hatching  young  ; 
which  soon  dive  into  the  interior ;  and  cover  the  root  with 
blotches. 

The  next  part  which  belongs  to  the  wood,  and  which  I 
wish  thoroughly  to  explain,  is  that  which  appertains  to  the 
balls.    I  have  shown,  that  there  are  in  plants  two  sorts, 
one  which  generally  regulates  the  mechanism  of  plants, 
(the  account  of  which  I  gave  in  my  last  letter  on  mechanical 
botany):  the  other  the  ball  found  in  the  wood  of  trees;  Ball  found  in 
When  a  bud,  formed  of  the  knot  of  the  line  of  life,  and  \^Wid  of 
passing  through  its  covered  way  to  the  exterior,  is* by  any 
accident  severed  from  that  line,  the  bud  stops,  and  pah 
proceed  no  farther,  though  the  wood  vessel  joins  to  it.  In 
time  the  albumen,  which  surrounds  it,  changes  to  wood, 
tnd  the  bud,  though  its  interior  never  grows,  yet  continues 

to 
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tfl  increase  in  wood,  as  long  at  the  hardened 
will  permit,  adding  one  little  row  of  wood  each  year,  bnt 
this  soon  ceases.    It  is  perfectly  detached  from  the  rest  of 
.the  plant;  and  afterward  pushed  towards  the  exterior  by  the 
•  growing  part  of  the  plant,  while  the  sap  continues  to  cir- 
BaVttta  th«     culate  round  it  and  within  iU    The  constant  pressure  these 
woo<*'  balls  receive  make*  them  grow  to  an  inconceivable  hardness ; 

and,  wl^en  taken  out,  I  have  found  them  from  twelve  Inches  to 
a  quarter  of  an  inch  in  diameter,  and  so  regularly  formed, 
(see  fig.  5)  that  had  I  not  taken  them  myself  from  the  tree, 
I  should  hare  been  persuaded  they  were  just  turned  in  a 
lathe.    Some  are  round,  but  with  a  single  wood  vessel  at- 
tached to  tbem ;  some  formed  like  a  spinning  top.  Here 
is  an  old  tree,  that  has  formerly  been  in  a  hedge*row,  that 
has  three  balls  about  twel  ve  inches  in  diameter.  Carpenters, 
when  they  find  them,  use  them  as  heads,  cogs  of  wheels,  or 
for  any  purpose  that  requires  extreme  hardness* 
The  forming      The  next  peculiarity  of  the  wood  1  have  never  yet  tho~ 
of  hengry       roughly  explained  is  the  exact  reverse,  in  effect,  of  the 
W00^*  ball ;  and  the  cause  of  both  ran  be  described  by  a  drawing : 

4t  is  what  the  French  call  hungry  wood,  it  proceeds  fForn 
some  accident,  a  severe  season,  lightning,  or  injury  the 
tree  has  received.  Some  wood  is  much  more  liable  to  it 
than  others.  It  is  a  formation  that  is  quickly  finished,  but 
that  stops  many  of  the  sap  vessels,  so  that  the  wood  is  soft 
and  poor.  I  have  often  found  a  piece  in  the  middle  of 
beautiful  perfect  wood  so  diseased*  Hungry  branches  are 
often  seen  shooting  from  the  roots  of  trees.  The  rose*  the 
viburnum,  the  barberry,  and  many  shrubs  as  well  as  trees, 
are  subject  to  this  defect*  Amcm^  trees  the  plane,  the  ash, 
and  the  lime  in  particular  are  most  liable  to  it;  it  is  to  be 
known  by  its  difference  of  appearance.  To  show  it  I  shall 
draw  a  piece  of  solid  good  oak,  and  a  piece  so  affected,  having 
these  specimens  now  in  my  possession.  Fig.  3  is  the  healthy 
piece,  fig.  4  (he  diseased  oak :  cc  are  the  sap  vessels,  dd  are 
the  intermediate  parts  of  both.  When  young,  the  wood  is 
wider  between  the  sap  vessels,  but  not  near  so  fer  apart  as 
the  diseased  wood,  which  never  appears  to  contract,  as  all 
Ko%T«JwUh-rper^PCt  does.  It  is  this  effect,  that  has  made  many 
•ot  »p.        physiologists  think,  that  the  sap  vessel!  dried  up*  when  the 

woocl 


Digitized  by  Google 


OS  THE  DIFFERENT  SORT9  OF  WOOL  \Qy 

>;  brut  it  only  leaves  the  intermediate  parts, 
which  constantly  contract.  The  sap  vessels  are  rather 'en- 
larged than  lessened  by  age;  and  grow  Vastly  firmer  by  the 
strong  support  they  tbu3  guin  by  reduction. 

I  shall  now  tarn  to  the  wood  of  annual  oY  herbaceous  "trifling  d<f. 
plant* :  it  is  formed  of  two  sorts,  those  which  like  the  shrnb  5j^^n  *# 
hare  only  a  narrow  piece  of  ligneous  matter ;  and  those  the' 
wood  of  which  is  formed  in  compartments,  something  like* 
the  manner  of  the  leaf  stalks,  that  is,  round  vessels  of  wood  , 
surrounded  by  albumen,  which  altogether  appear  infinitely 
larger  than  the  common  vessels  so  denominated,  the  spiral 
wire  being  enclosed  within  the  wood.    T^ese  vessels  are  set 
like  spots  in  the  circular  pith ;  the  number  of  sop  vessels' 
increases,  if  the  plants  Inst  a  long  season,  as  well  as  the 
rows  in  the  herbaceous  vegetables,  if  fine  weather  prolong 
their  existence :  this  1  have  before  hinted  at,  in  a  former 
letter,  Vol.  XXVlll,  p.  340.    It  would  seem  that  this  al- 
bumen, as  well  as  that  which  surrounds  the  ligneous  vessels 
in  the  leaf,  never  became  wood ;  for  let  the  vegetables  be 
ever  so  old,  it  still  retains  the  clear  and  unformed  appearance 
it  has  at  the  first  moment ;  and  let  it  be  where  it  witl,  it  is 
always  to  be  known.    It  is  this  we  call  nourishing  vessels  in 
the  leaf.    1  think  it  should  be  called  by  the  name  of  clear 
aibumeo,  to  distinguish  it  from  that  which  afterward  be-  N 
comes  wood.    I  have  examined  both;  and,  as  far  as  the 
eye  can.  judge,  they  appear  perfectly  the  same;  but  in 
taste  the  clear  albumen,  which  is  that  found  in  the  seed, 
the  leaf  stalk,  and  herbaceous  plants,  is  bitter,  which  the 
other  is  not,  the  other  albumen 4s  the  new  row  of  wood  in 
trees  and  the  foundation  of  the  seed,  with  the  first  formation 
of  the  embryo.    Id  all  these  the  sap  vessels  afterward  shoot. 
When  I  tried  both  by  decomposition  the  residuum  was  the 
satoe;  indeed  the  matter  1  can  get  for  trial  is  so  little,  it  is 
hardly  a  fair  chemical  process, 

1  should  have  continued  to  give  an  account  of  the  ideas  of 
A  ubert  du  Thouars,  could  1  have  thoroughly  understood  the 
rest  of  his  opinions;  but  he  is  not  so  intelligible  as  de  Mir- 
bel ;  and  (if  I  may  be  allowed  to  say  so)  has  rather  too  much, 
given  way  to  system  and  imagination.  1  should  suppose  it  is 
to  past  from  step  to  step  in  this  study,  perfectly 

distinguishing 
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distinguishing  first  the  separate  parts  of  a  plant,  and  then 
the  different  sort*  of  vegetables,  and  keep  to  this  ;  for  if  the 
seed  is  not  exactly  divided  from  the  leaf,  the  stem  from  the 
root,  and  so  on  to  the  re&t;  and  if  the  tree  is  not  distin- 
guished  from  the  shrub,  and  the  semiplant,  and  herbaceous 
plant,  from  the  cryptogamiu,  it  must  inevitably  create  con- 
fusion, as  they  differ  so  essentially  in  form  and  manner  of 
growing.  It  is  also  most  desirable  to  give  but  one  part  at 
a  time  explaining  this  with  a  print,  that  may  make  it  under- 
stood, or  the  most  perspicuous  writer,  on  so  dark  a  subject, 
Rest  of  4a      will  want  elucidation.    But  this  gentleman,  (though  he  be- 

Hor°k.a:"  ffaD  80  wt>U)  h*s  Punched  into  some  system,  which  he  seems 
to  hold  out,  I  think,  as  some  mathematical  demonstration 
iu  the  vegetable  world.  I  regret  that  he  has  not  divided  it 
from  his  physiological  labours,  as  both  might  have  prorited 
by  this  ^arrangement,  1  have  however  so  much  to  apologize 
for  myself,  that  1  am  the  last  person,  that  should  criticise 
others* 

I  urn,  Sir, 
Your  obliged  servant, 

AGNES  IBBETSON, 


II. 

On  the  Action  of  Elastic  Fluids  on  dead  Animal  Hesh :  by  Mr. 

HlLDLlRAN  DT,* 

™e  p?^iw  0<WVINCED,  tl>at  experiments  and  observations  on 
musYbc  much  tne  spontaneous  analysis  of  organic  substances  must  be  very 
influenced  by  instructive,  and  tend  to  illustrate  their  nature,  I  have  always 
ingpttok0     endeavoured  to  impress  on  the  hearers  of  my  chemical  »e<V 
tures,  how  great  must  be  the  influence  of  the  elastic  fluids, 
that  surround  putrescent  bodies,  cither  iu  accelerating  or  re- 
tarding this  natural  process.    This  also  has  determined  me, 

Experiments  to  investigate  the  subject  with  great  care;  and  I  venture  to 
on  the  subject.  ,      ,    _    "  ,         ...  *  ,  °  m 

lay  before  the  public  the  results,  us  constituting  a  series  or 

experiments,  that  may  tend  to  the  advancement  of  the 


•  Ann.  *e  Chun,  vol.  LxXUI,  p.  200.  Translated  frfcfn  Oehlen* 
J6utnal,  vol.  VII,  NO.*. 
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It  will  be  proper  to  premise : 
,  1st,  TbaJ  I  always, employed  the  same  kind  of  flesh,  The nibcUnco 
namely  beef,  in,  order  to  be  more  certain,  that  the  differ-  croPl°y  ed- 
uces observed  arose  only  from  the  apt  ion  of  the  different 
elastic  Quids :  that  the  flesh  used  at  one  time  was  taken,  not 
only  from  the  sameanimal,  hut  from  the  same  muscle ;  that  it 
contained  no  fat,  but  muscular  fibre  alone;  and  that  the 
pieces  were  of  equal  size,  cut  in  pasallelopipedons,  and 
proportional  to  the  vessels: 

idly,  That  I  took  only  the  flesh  of  an  animal  that  had 
been  dead  two  hours  : 

Sdly,  That  I  used  only  the  last  portions  of  gas  evolved,  Tkegasset. 
io  order  that  it  might  not  be  mixed  with  any  of  the  air  in 
the  receivers;  and  that  I  employed  the  gasses  soon  after  they 
had  been  prepared.   The  atmospheric  air  1  took  from  a  very 
airy  garden*  1  ■ 

4thly,,  The  vessels  were  placed  in  a  room,  into  which  the  Place  of  the 
sua  never  entered.  The  windows  also,  facing  the  norfti,  were  ex^im^ 
very  small,  to  avoid  the  action  of  light,  which  1  purpose  to 
examine  on  a  future  occasion.     The  temperature  of  this  Temperature, 
room  is  cool  in  summer;  and  in  winter  high  enough  to  keep 
water  from  freezing.    If,  however,  there  were  any  reason  to 
be  apprehensive  of  frost  in  the  night,  I  removed  the  vessels 
into  ray  lecture- room,  which  joined  it. 

I  took  three  modes  of  enclosing  the  flesh  in  the  gnsses;  TIm  fat  em- 
and,  to  avoid  repetition,  I  shall  denote  them  by  the  follow-  Jj|^ ,nlhrce 
ing expressions :  1st,  over  water:  $d,  over  mercury :  3d,  in 
an  empty  bottle. 

|.  For  the  experiments  oyer  water,  cylindrical  jars  wereManner  of 
taken,  containing  from  92  to  98  cubic  inches,  Paris  measure,  %£EtS£* 
and  filled  over  a  pneumatic  trough.     Pieces  of  meat  3 §  ow  waterj 
inches  long,  I  inch  broad,  and  |  of  an  iach  thick,  were  then 
introduced  into  them.    These  were  suspended  from  two 
cross  pieces  of  brass,  having  a  point  J  an  inch  long  to  fix 
the  meat  onv,  and  supported  by  a  stem  of  the  snme  metal, 
with  two-  other  cross  piece* for  a  fool.    When  this  stands 
with  the  meat  thus  disposed,,  had  been  introduced  through 
the  water  into  tho  jar,  a  plate*  was  passed  into  the  trough, 
sod  the  jar  placed  upon  it,  so  that  it  might  be  removed  from 
the  trough,  and  set  on  a  table.   When  the  water  rose  in 

the 
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the  jar,  which  is  the  cue  when  the  temperature  diminishes, 
or  the  ges  is  absorbed,  care  was  taken  to  add  water,  in  order 
to  prevent  the  introduction  of  atmospheric  sir.  In  this  way 
the  contact  of  atmospheric  air  is  avoided,  but  it  it  attended 
with  the  inconvenience  of  wetting  the  whole  of  the  surface 
of  tba.meat,  aod  of  the  gas  and  meat  being  iu  contact  with 
the  water  in  the  jar. 
in  a  bottle  ^*  ^or  tne  experiment*  in  -an  empty  vessel,  that  is  to 
ropped  stiih  s  say,  containing  neither  water  nor  mercury,  bottles  reseat b* 
ling  those  for  wine  were  taken,  but  with  wider  mouths. 
Tbvse  were  filled  with  gas  over  the  pneumatic  trough,  and 
let  stand  tilt  they  were  well  drained*  The  meat  was  then 
introduced,  keeping  the  mouth  of  the  bottle  above  tl^e  wa- 
ter, corked  as  quickly  as  possible,  and  the  cork  well  luted 
with  paper  and  glue,  or  the  neck  of  the  bottle  placed  in  wa- 
(ter.  On  turning  up  the  bottle,  the  piece  of  meat  falls  to 
the  bottom,  to  which  it  commonly  adheres  in  consequeuca  of 
its  moisture.  By  this  mode  we  avoid  wetting  the  meat ; 
and  neither  the  meat  nor  the  gas  is  in  contact  with  so  large 
a  quantity  of  aqueous  vapour:  bat  it  has  this  inconvenience, 
the  meat  has  been  in  contact  with  atmospheric  air,  and  a  lit- 
tle is  always  introduced  with  it,  when  the  cork  is  pat  into  the 
bottle.  This  process  cannot  be  employed  with  nitrous 
gas. 

mer.    3.  for  the  experiments  over  mercury,  small  jars,  of  3  or 
«uir.  4  cubic  indies  only,  were  filled  with  the  gas  to  be  subjected 

,to  experiment;  and  pieces  of  meat,  an  inch  long,  f  an  inch 
broad,  and  2  lines  thick,  were  then  passed  through  the  mer- 
cury with  the  fingers,  and  introduced  into  the  jara.  By  this 
process  the  contact  of  atmospheric  air  is  avoided  ;  as  well  as 
of  aqueous  vapour,  when  the  gasses  have  been  procured  over 
mercury.  But  these  experiments  I  could  execute  only  on  a 
small  seal",  as  I  had  not  a  sufficient  quantity  of  mercury  for 
any  thing  more. 

A  little  water,  or  mercury,  should  always  be  left  in  the 
jars,  in  order  that  the  air,  when  expanding,  may  not  get  out 
of  them.  In  the  experiments  over  mercury  it  affords  the 
ad  vantage  of  preventing  the  vessel  from  being  over- 
turned. 

First 
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serif*  of  experiment*,  over  water,  begvm  the  25th.  of  1st  wet  of  ex- 
Marcft,  and  ««/«*  Me  4<A  o/  /fprl/,  1808.  peri  meats  am 

The  temperature  of  the  air  out  of  doors  was  always  be- Tempemure. 
tweeo  8°  of  Reaum.  [50°  F.]  in  the  shade,  as  for  instance  on, 
tbe  30th  of  March  iu  the  morning,  and  5*  R-  £43*£5*  F.J, 
as  on  the  25th  of  March  at  noon. 

1.    Oxigen  gas. 

The  gas  was  obtained  from  nitrate  of  potash.  jrxp#  j#  WiCk 

1st  day.  March  the  25th.   The  meat  is  become  evidently  °xigen  fw 
redder,  and  even  of  a  finer  red  than  in  nitrous  gas.  ftwitnUirti  of 

id  and  3d  days.   Tbe  red  colour  has  diminished,  but  the 
meat  has  still  a  fresh  appearance. 
4th  and  5th  days.    The  same. 

6th  and  7th  days.  The  redness  has  gradually  diminished ; 
and  the  meat  is  moister  than  that  in  nitrous  or  in  hidrogen 
gas. 

8th  day.  The  meat  grows  damp;  it  begins  to  get  livid; 
and  little  hemispherical  and  almost  transparent  drops  appear 
standing  separate  from  each  other  on  its  surface* 

9th  day.  'The  drops  become  more  numerous,  and  grow 
gradually  opake  and  whitish;  so  that  the  meat  looks  as  if 
covered  with  small  pox. 

10th  and  11th  days.  Putrefaction  makes  evident  pro- 
gress, the  meat  grows  flabby,  the  moisture  increases,  and  the 
surface  dissolves ;  yet-the  drops  may  stil  I  J>e  distinguished  at 
the  surface  of  the  liquid,  that  covers  the  meat  entirely. 

On  the  evening  of  the  1 1th  day  the  meat  was  taken  out, 
after  the  jar  had  been  replaced  in  the  trough.  Tt  emitted  a 
putrid  smell,  somewhat  alliaceous,  having  some  resemblance 
to  that  of  phosphoretted  hidrogen  gas* 

The  meat  continued  to  putrefy  in  the  open  air,  as  if  it  bad 
been  constantly  exposed  to  it. 

The  oxigen  gas  wos  not  much  diminished  in  bulk.  It  no 
longer  set  fire  to  a  candle,  but  a  candle  stlU  burned  in  it  for 
a  moment  with  a  little-  brilliancy, 


2.    _   „.„ 

i  E»p.  t.  With 

This  vraa  prepared  by  dissolving  zinc  in  sulphuric  acid  di-  Wdror»|»« 
lated  with  water, 

1st 
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_      .       .      1st  ds*\  March  the  25tb.  In  the  course  af  a  few  hours  iUe 

fro**  zinc  and  ;         .,»..•         ,  ..... 

sulphuric  acid,  meat  had. acquired  a  dirtier  colour;  and  at  length  became  oi 

a  blockish  brown,  like  meat  that  has  been  smoked  after  hav- 
ing been  salted  without  the  addition  of  nitre. 

From  the  id  to  the  1 1th  day.  No  change. in  the  external 
appearance  of  the  meat;  particularly  it  has  growu  neither 
flabby  nor  moist:  its  firmness  appears  even  to  have  increas* 
ed ;  and  it  seems  more  hard  and  dry.  It  has  lost  its  rednesa 
more  and  more,  and  is  become  bcowner  than  meat  exposed 
to  carbonic  acid.  .  . 

On  tl>e  evening  of  the  lltb  day  the  nrreat  was  taken  out^. 
It  had  no  sign  of  potrescency,  and  not  the  least  offensive 
smell :  the  most  that  could  be  said  was,  that  it  smelt  slightly 
sour.  On  exposure  to  the  air  it  did  not  putrefy,  but  became 
dry  :  a  few  small  white  specks  of  mputdiness,  however,  were 
perceivable  on  its  surface. 

Ou  turning  up  the  jar,  and  applying  a  lighted  candle  to  it, 
%\\e  gas  took  fire. 

3.    Carbon  \t  dad  gas, 

Ixp.  3.  With    This  was  prepared  by  dissol  ving  chalk  in  nitric  acid.  . 

Tk  dM  from       lst  March  the  ^tn-    In  ll>e  of  a  few  hoiH* 

ch^k  by  nhric  *"e  m^1  nad  assumed  a  dirty  colour,  and  afterward  became 

brown ;  but  it  remained  of  a  lighter  colour  than  that  iu  hi- 

drogen  gas. 

From  the  2d  to  the  llth  day.  At  first  it  appeared  to 
grow  more  livid  and  flabby,  but  after  a  few  days  no  change 
was  observed.  The  surface  did  not  appear  to  get  moist* 
The  carbonic  acid  gas,  used  in  the  experiment,  is  absorbed 
]by  the  water;  and  it  even  .appears  to  be  more  readily  ab* 
sorbed  than  when  pure,  so  that  frenh  gas  must  be  added 
every  day,  to  prevent  the  water  from  touching  the  meat. 

On  the  evening  of  the  llth  day  the  meat  was  taken  out* 
ft  had  no  marks  of  putrescency;  resembled  meat  that  had 
be?u  dressed;  was  flexible,  without  being  moist  or  viscous) 
and  had  a  slight  acidulous  smell,  nearly  like  that  of  yeast 
turning  sour.  On  exposure  to  ihe  air  it  did  not  grow  pu- 
trid, but  dried,  and  its  surface  became  covered  with  little 

-  -  r. 

wh;te  «|>ccks, 
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4*  Nitrous 
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•4.    Nitrous  gels.  f-  "  *• 

•  ■  .  . 

Procured  from  nitric  acid  by  means  of  copper,  and  receiv-  E*P«  *• 


ea  over  water.  from  nitnc 

1st.  day.  March  the  25th.    The  meat  became  of  a  much  acid  tnd 
6oer  red  than  in  atmospheric  air ;  and  for  the  first  few  hours  COI>per* 
it  could  not  be  distinguished  from  that  in  ox  i  gen  gas. 
2d  and  3d  days.    No  change. 

4th,  5th,  and  6th  dap*  The  fine  red  colour  diminished 
a  little,  bnt  it  still  remained  ve.ry  lively.  . 

From  the  7th  to  the  lUh  day.  No  change  was  observa- 
ble, except  that  the  meat  appeared  to  grow  a  little  moist; 
but  it  did  not  liquefy  at  all  at  the  surface,  aud  its  firmness 
even  seemed  to  increase. 

On  the  evening  of  the  1 1th  day  the  meat  was  taken  out. 
It  bad  a  fine  red  colour,  was  firm,  and  had  00  smell,  not  even 
of  nitrous  gas.  It  lost  its  redness  when  exposed  to  the  air, 
id  the  course  of  a  few  hours;  became  browns  and  dried 
much  quicker  than  the  meat  of  the  two  preceding  experi- 
ments. Its  surface  did  uot  become  covered  with  white 
Specks* ; 

The  gas,  exposed  to  the  test  oC  bxtgen  gas*  produced  a 
q  uaabty  of  fed  vapour*  oWuiisriari  greatly  in  bulk*  and  ap- 
peared «ot  to  differ  peweptiWy  from  common  nitrous  gas. 


Second  $erits  of  experiments,  frvm  the&kafcApnittQ  thelOtk  Second  series 

of  June. 

"  merits. 

'  The  temperature  of  the  air  out  of  dfoors  was  2'5*  p7»75*  F.l  Temperature, 
dn  the  morning  of  the  mh' of  April,  and  23*3°  [#f-4°  F.J-oTI 
the  17th  of  May  at  noon.  1        .  *  > 

That  of  the  room  was  between  7*  and  20°  [47*75*  and  77° 
F.]. 

The  meat  employed  in  the  M^^  exp^nn|en|a:  was  of  Meat  used,  . 
a  paler  colour,  and  appeared  to  have  come  from  a  younger 


it  '  ,% 

5.    Qxigcn  fwm  redoxide  of  mercury.  Experiment 

1.    „  mercury.  . '  .  ,  .  .  J,  ,  E*P;5- 

-.^.'7.        -     •  -  <  '-.nun     .0 »    -'.gen  from  red 

.  tstdayt  April  th«i6ik  <  The  moat  became  r&idfettyp"  ftn»oxJH*  or"m«r- 

dd  and  J  dajta^  JN»|kricq>tjbltt  change.,  a.t:  U  ban  ;  »&  ifaSwy** 
—  4th 
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4th  and  5th  days.  ,  The  colour  grew  paler, 

From  the  6th  to  the  8th  day.   The  colour  wos  destroyed, 

and  the  meat  had  the  appearance  of  haviug  been  washed. 
9th  day.   The  drops  appeared  at  the  surface  as  in  the  first 

experiment. 

18th  day.  The  drops  became  opake,  appeared  like  the 
eruption  of  small  pox.  The  meat  preserved  its  firmness 
without  liquefying,  though  the  temperature  was  higher  than 
in  the  former  experiments. 

From  the  19th  to  the  21st  day,  May  the  25th.  Visible 
signs  of  putresceucy  were  observed  on  the  surface,  the  little 
drop*  ran  into  each  other,  and  the  surface  became  blackish. 

An  accident  having  overturned  the  jar,  the  gns  escaped, 
and  diffused  euch  a  strong  stench  throughout  the  house, 
that  we  were  obliged  to  perfume  it  strongly,  to  get  rid  of 
the  smell. 

« 

6.   Gxigenfrom  nitrate  of  potash,  in  **  empty  bottU,  i/op. 

ptd  with  a  cork. 

Exp.  6.  Oxl-    1st,  Qd't  and  3d  day.   The  meat  did  not  grow  redder. 

iaacorked  6th  to  the  5 1st.  No  little,  drops  were  observed,  but  the 
meat  gradotly  grew  pale,  became  putrid,  and  liquefied  at 
the  surface.  <  At  length  a  considerable  quantity  of  liquid,  of 
a  bod  colour,  was  formed,  and  flowed  down  into  the  neck  of 
the  bottle.  ,. 

The  meat  was  covered  with  moisture.  It*  smell  was  not 
to  strong  as  that  of  the  preceding  piece  putrefied  in  oxigen 
gas,  and  of  a  different  kind. 


7.   Atmospheric  air,  over  mercury. 

lap.  7.  At.  Ht  and'Sd  days.  Aprtf  the  5th  and  6tb.  No  remarkable 
«^H^cu^ebanfe.:  ^ 

•ver  mercury .    ^  meat  is  become  very  pale ;  paler  than  in 

the  oxigen  gas. 

5th  to  the  61st.  The  little  drbps  of  liquid  were  not  per* 
ceived.  Front  the  8th  day  it  became  covered  with  moisture, 
andliqudfctfd  at  the  surface,  but  lesavthan  that  i«  oxfgen 
gas;  and  at  the  close  it  appeared  lessl  black  than  ir>  pure 

oxigen 
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exigen  gas,   Oo  taking  it  out  of  the  receiver,  its  stench  was 
not  so  powerful,  and  it  appeared  redder  when  cut. 

a.  Pur*  kidrogengas  from  the  vapour  of  water  passed  over 

redhot  iron.    Over  mercury, 

< 

1st  day.  April  the  5th.  The  meat  became  of  a  crimson  £xp. «.  Hi- 
red. .......  t!^bhom 

From  the  2d  to  the  51st.  No  change  was  observed,  ex-  hoi^ron'orr* 
ecpt  that  the  meat  became  a  little  brown ;  but  it  did  not  m«*uii. 
acquire  a  livid  hue.  It  is  remarkable,  that  this  meat  re- 
mained reddish,  sou1  preserved  an  appearance  of  freshness, 
while  pieces  i  n  exigen  gas,  and  in  atmospheric  air,  grew  pale. 
When  taken  out  of  the  jar,  it  had  no  smell.  The  gas  ex- 
amined at  the  end  of  the  experiment  rendered  lime-water 
turbid. 

9*  Pure  hidrogen  gas  m  a  corked  bottle, 

1st  to  the  51st  <iay.   The  meat  scarcely  grew  brown  at  Exp.  9.  Hi- 
all,  but  preserved  its  colour,  only  appearing  a  little  moist.  J^JJ1^-1 
When  taken  out  the  5 1st  day  it  had  no  bad  smell,  but  smelt 
like  smoked  meat. 

The  gas,  examined  by  the  test  of  nitrous  gas,  gave  no 
sensible  diminution ;  it  rendered  lime-water  a  little  turbid, 
and  afterward  burned  vividly. 

10.  Pure  carbonic  acid,  from  the  calcination  of  chalk*  Over 

mercury, 

1st  day.   The  meat  became  crimsoned,  as  in  hidrogen.   Exp.  10.  Car- 

2d  to  the  1 1  th.    No  seosible  change,  and  the  meat  looks  ^f/^' 
very  fresh.  chalk  by 

13th  to  the  2«d  day.    It  grew  paler.  oter 

5 1st  day.  The  meat  was  uniformly  pale,  looked  as  if  it 
had  been  dressed,  and  appeared  nearly  of  the  same  firmness. 

It  was  neither  moist  nor  viscous;  and  had  not  the  least 
smell,  or  any  other  aign  of  putridity.  » 

The  gas  was  absorbed  by  lime,  except  a  trifling  residuum, 
thut  did  not  amount  to  0*01. 

1 1.  if  this  experiment  be  repeated  in  corked  bottles,  and  Exp.  11.  Th* 


be  enclosed  in  one  while  the  gas  is  hot,  and  in  the  fo™* 
ether  not  till  it  has  grown  cold;  it  will  be  found,  that  the £Jked  fcottfes 


meat 
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meat  in  the  cold  gas  will  have  kept  well  till  the  16th  day, 
but  will  have  atqnired  an  unpleasant  smell ;  while  that  in 
the  hot  gas  stinks  on  the  30th  day,  and  is  completely 
spoiled  on  the  Cotlu 

«  13.  Nitrous  gas,  -over  mercury. 

Efp  n.  Ni-     1st  day.   The  meat  became  redder. 

J£3/EOf*r  51  fit  day.  The  meat  has  retained  its  6ne  colour,  and  is 
firm.  The  liquid,  that  has  flowed  from  it,  has  assumed  a 
fine  red  colour,  and  deposited  a  small  portion  of  white  mat- 
ter, resemblimg  fat,  though  the  meat  contained  none. 

67th  day.  June  the  10th.  The  meat  has  retained  it* 
fine  colour  still,  on  which  account  1  did  not  take  it  out,  that 
I  might  see  how  long  a  time  was  necessary  to  effect  its  de- 
composition. 

-  Third  series. 

Third  wrics.       The  temperature  was  the  same  as  in  the  preceding 


13.  Origen,  tokr  water,  the  jar  contained  only  28*5  cubic 


< 


Exp.  13.  Ozt-     1st  day.   The  meat  became  of  a  fine  red. 

ofer       2d,  3d,  and  4th.    The  meat  retained  its  colour,  and  did 

water, 

not  appear  to  putrefy. 

6th  day.  Little  transparent  drops  were  observed  ;  which 
increased  in  number  and  size  on  the  7th  day,  and  grew 
turbid  and  red  on  the  3th. 

9th  day'.  The  putrefaction  was  evident  over  all  the  sur- 
face, which  began  to  liquefy.  The  gas  diminished  greatly 
)n  bulk.  There  is  no  doubt  but  the  increase  of  temperature 
is  the  cause  of  the  speedy  putrefaction. 

'10th  day.  The  gas,  measured  in  the  gasometer,  tiad  di- 
fninished  7  cubic  inches.  Bein^  placed  in  contact  with  milk 
of  lime,  ?t  diminished  6  5  cubic  inches  more.  Supposing, 
that  the  7  inches  absorbed  by  water  were  carbonic  acid,  13*5 
inches  of  oxigen  were  expended,  which  must  have  formed 
J  3*75  inqhes  of  carbonic  acid  gas*. 

*  Tbe  qtrbouic  acid  gas,  as  appears  from  the  best  recent  experiment** 
'  J^1***  jb?ftt  Jht  »aj»eiift  bulk  as  ike  axifea  fM.e*pendcd.  J 

The 
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The  15  inches  remaining  having  been  tested  with  nitrous 
gas,  I  found  that  they  contained  5*4  of  nitrogen,  and  9*6  of 
qxigeo.  Thus  the  28*5  inches  of  oxigen  gas  have  been  em* 
ployed  in 

13*5  carbonic  acid, 
5*4  nitrogen, 
9*6  oxigen. 

14.   Atmospheric  air. 

The  meat  putrefied,  and  was  decomposed  on  the  48th  Exp  14.  At- 
day.    The  water  rose  considerably,  and  absorbed  21  cobic  ~pJjjjJe*lr» 
inches  out  of  the  96,  that  the  jar  contained.   The  experi- 
ment having  been  deranged,  I  could  not  continue  my  ob- 
servations. 

» 

15.   Pure  hidrogen  gas. 

1st  day.    The  meat  became  of  a  poppy  colour.  Exp.  15.  Hi- 

4th  day.    No  change,  except  that  the  meat  appeared  dro*cn  «»• 
dried. 

6th  day.   Some  mouldiness  observed,  that  increased  on 
the  7th  day. 

From  the  8th  to  the  41st  day  no  farther  change  was  ob- 
served, except  that  about  the  20th  the  mouldiness  had  dis- 
appeared. The  meat  resembled  beef  salted  without  nitre 
and  smoked.    It  had  not  the  least  bad  smell. 

The  gas,  tested  with  lime-water,  did  not  render  it  turbid. 
It  burned  with  force  and  energy. 

From  these  experiments  it  appears  how  necessary  it  is^ 
to  repeat  them  separately,  in  order  to  obtain  some  certain 
results.  It  appears  however,  that  we  may  draw  from  them 
the  following  conclusions. 

1.  That  hidrogen  preserves,  and  even  increases  the  firm-  General  4m 
ness  of  meat,  by  drying  it.   That  oxigen  on  the  contrary  d»ction»- 
diminishes  this  firmness,  rendering  the  meat  flaccid  and 
moist.    It  is  remarkable,  that  hidrogen  preserves  this 
firmness  even  over  water,  when  the  gas  is  saturated  with 
moisture. 

&.  That   meat  it  changed  and  liquefied  much  more 
speedily  hi  oxigen,  when  it  contains  nitrogen,  as  in  atmos- 
Vol.  XXXI.— March  18 12.  N  phcric 
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r  pheric  sir,  and  in  the  gas  from  nitrate  of  potash,  than  when 

the  gas  is.  pure. 

.  3.  That  nitrous  gas  resists  putrefaction  most  powerfully  ; 
next  to  which  comee  hidrogen,  and  theo  carbonic  acid. 

4.  That  meat  does  pot  change  so  soon  in  oxigen  gas,  as 
in  atmospheric  air ;  bdt,  when  putrefaction  has  commenced, 
it  proceeds  with  more  energy  than  in  atmospheric  air,  and 
diffuses  a  much  more  offensive  smell. 

5.  That  the  colour  of  meat  gets  browner  in  hidrogen, 
and  lighter  in  oxigen  and  in  nitrogen. 

.  6.  That  neither  hidrogen,  nitrous  gas,  nor  carbonic  acid» 
appears  to  undergo  any  sensible  alteration  from  the  meat 
included  in  it. 

7.  That  oxigen  gas,  whether  pure,  or  mixed  with  nitro- 
gen, is  converted  into  carbonic  acid. 

8.  That  part  of  the  oxigen  gas  retains  its  properties,  as  in 
other  combustions* 

o.  That,  during  the  putrefaction  of  the  meat  in  oxigen 
gus,  nitrogen  is  produced  ;  which  nitrogen  must  be  erolred 
from  the  meat,  or  oxigen  has  been  converted  into  nitrogen. 

,10.  When  meat  begins  to  grow  putrid  in  hidrogen,  it 
appears,  that  carbonic  acid  is  evolved  ;  but  this  does  not 
take  place,  as  long  as  the  meat  keeps  without  spoiling. 

11.  That  on  meat  in  oxigen  gas  little  drops  of  water  are 
formed,  which  resemble  the  eruption  of  small  pox* 
Continuation  A  continuation  of  my  inquiries  will  be  instituted  for  the 
purpose  of  verifying  the  (acts  I  have  announced  ;  and  parti- 
larly  of  ascertaining,  whether  the  carbonic  acid  gas,  fbuod 
mixed  with  the  hidrogen,  existed  in  the  meat ;  and  of  in- 
vestigating the  influence  of  light,  and  the  luminous  proper* 
ties  of  stinking  meat. 


«f  the  inquiry. 


III. 

Contimtotion  of  Mr.  Hiibebrand's  Paper  on  the  Action 
of  Gustes  on  dead  Animal  Flesh. 


Me*t lefts  I.  A  Have  said  in  my  19th  experiment,  that,  finding1  the 
n1tt*ous7Ja  not  aUer**  after  *™«n«l  &        in  nitrona. 
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gat*  fmolvedtb  lwve  ittberealbnger  time.  Accordingly 

I  did  not  take  It  but  till  the  &5th  of  August',  When  it  had 

remained  in  contact  with  the  gas  for  134  days,    hi  the*  first 

months  the  temperature  was  between  7'  and  20°  [47*^5°  andTemperaturei 

77°  F.J,  and  in  the  last  months  it  was  between  12°  and  S3* 

[59*  and  83«75*  F.]   The  temperature  therefore  was  much 

higher,  than  was  necessary  to  favour  the  decomposition  of 

the  meat,  yet  it  retained  a  fine  Ted  and  fresh  colour.  Result. 

The  liquor  however,  which  had  such  a  fine  red  -colour, 

lost  this  in   some  measure*    Having  taken  the  meat 

oat  of  the  nitrous  gas,  to  examine  it- mote  carefrilfyj  1  bt)*1 

served,  that,  wherever  it  had  touched  the  sides  of  trie  gluts* 

it  bad  become  yellowish.    (This  1  presume  was  owing  to  the: 

contact  of  the  glass  diminishing' the  action  of  the  gak)    In       .'  1- 

other  respects*  it  was  still  of  a  fine  red,  had  a  good  degree  of 

firmness,)  and  did  not  stink  in  the  least ;  but  it  had  a  slight 

smell  of  nitric  acid,  with  which  a  little  of  a  peculiar  amell 

was  observed.  Thus  we  see,  that  a  longer  time  and  a  liigher 

tern  perato  re  prod  need  changes,  which  did  not  take  place  id 

u  shorter  time  and  at'a  lower  temperature.  ■ 

The  white  sediment/  mentioned  in  my  first  experiment,  Pterin 
was  found  on  examination  to  be  coagulated  fibrin.VJ!When  fitfd* 
agitated  in  water,  it  exhibited  its*lfm  the  form  of  the' little 
strings,  that  remain  after  the  washing  of  the  coaghl^m  of 
blood.    Boiling  water  did  not  dissolve,  but  hardened  ItJ 

The  nitrous  gas,  that  had  been  used  for  the  experiment,  The  gas  appa- 
wheu  brought  into  contact  with  atmospheric  air  produced 'reD,,y  un" 
much  red  vapour ;  and  the  diminution  of  bulk  was  as  great, 
as  at  the  moment  of  its  preparation. 

1L- Having  remarked  in  experiments  6  and  9,  that  the  Carbonic  acid 
meat,  which  had  remained  61  days  in  hidrogen  gas  at  a  tem*Educed 
perature  from     to  9,0°  [47*75°  to  77°  F.],  rendered  lime* 
water  turbid,  1  instituted  the  two  following  experiments. 

*  16.    Hidrogen  tyu> 

I  prepared  this  gas  with  zinc  and  dilute  sulphuric  acid,  Exp.  Ifc  Ht- 
to  obviate  the  objection M that  the  carbonic  acid  e»s.  con-dtQgen  *** 

»  •     j  •  l  j  •  .  .  °  from  zinc  and 

teined  in  thehtdregen  prepired  by  passing  the  vapour  of  tulphuric  acid, 

water  over  a  red-hot  iron,  might  have  originated  from  ear*0™  roercur*' 
of  iron. 

N  2  t  en- 
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Temperature.  I  enclosed  the  meat  over,  mercury.  The  thermometer 
out  of  doors,  from  the  23d  of  July  to  the  <14th  of  Septem- 
ber, was  between  8*$°  and  26°  [51°  and  90'$°  F.]  ;  that  in 
the  room-  between  11°  and  20°  [6675*  and  77°  F.].  The, 
shutters  of  the  room  were  closed,  except  when  the  meat  was 
examined. 

Results.  1st  day.  July  the  26th.    In  a  few  minutes  the  meat  be-, 

«  .»  .c^meofabrown  and  livid  hue.  ,  ji 

2d  day.    The  colour  became  again  a  little  red.  — 
.  JM4  day.  August  the  17th.  ,  It  retained  a  pretty  red  and 
frath -appearance,  without,  any  mark  of  putridity.         ,  ,;  ^ 
34th  day.    Every  thing*  was  iu  the  same  state,  and  ap- 
peared to  remain  so  till  the  54th  day. 
State  of  ihe       Haying,  taken  the  meat  out  on  tbe  54th  day,  1  found  it  as 
meat  the  64th  firm,  as  if  it  had  been  fre^h  ;  but  it  emitted  an  insupport- 
ajble  stenph,  differing- however  from  that  of imeat  putrefied 
irj  oxig«H  .gas,  or  atmospheric  air.    Thus  it  appears,  that 
organic  Anat^er  can  undergo  a. kind  of  alteration,  and  diffuse 
ydatije  principles  occasioning  noisome  smells,  without  lo- 
sing its  cohesion,  as  \u  putrefaction  properly  so  called. 

Part  of  the  M    ^fi^  of  ^  f  8>  .thU  ?W^*  W4j«'w»H 
converted  iut< 
cat botiic  acid. 


turbid  j  J^herefofe  agitated  it  with  milk  of  lime,  and,  hav- 
.  ving  measured  it  afresh,  it  was  reduced  to  3  cubic  inches,  so 
•    '  i )■:■  that  1*75  cubic  inch  of  carbonic  acid  had  been  formed. 

t***»1  17.    Hidrogen  gas. 

Eyp.  17  Hi-.  J  placed  a  piece  of  meat  in  some  of  the  same  hidrogen 
o£*  w/ret!     gas  ;  apd  the  apparatus  was  kept  with  the  preceding,  and 

under  precisely  the  aauie  circumstances;  except  that  the 

jar  was  oyer  water,  and  contained  52  cubic  inches. 
Results.  1st  day.  July  the  26rh.    The  meat  experienced  the  same 

change,  as  in  the  preceding  experiment. 
,  1  • .      -    2d  day.    The  colour  appeared  a  little  redder  than  in  the 

experiment  over  mercury. 

22d  day.    The  meat  looked  red  and  fresh,  and  seemed 

drier  than  in  the  experiment  over  mercury.    It  appeared 

wrinkled, 

f  -  The 
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The  water  lias  risen  considerably  in  the  jar,  and  rises 
every  day. 

54th  day.    The  meat  was  of  a  fine  red,  but  no  longer  State  of  the 
wrinkled  :  it  appeared  drier,  and  resembled  smoked  meat.  JJth«£J.lhe 
Taken  out  of  the  gas,  it  was  as  hard  as  smoked  meat,  but 
it  diffused  a  horrible  smell. 

As  the  temperature  was  20°  [77°  F.]  when  the  ex  peri- Diminution  of 
meat  began,  and  was  now  but  14°  [63*5°  F.],  the  quantity  Ae  ***• 
of  53  cub.  in.  should  be  reduced,'  according  to  Gay-Lussac, 
0*14;  and,  according  to  Schmidt,  0*17:  but  there""  re«» 
mained  only  36  cub.  in.  of  gas;  consequently  15M33,  or 
15*86,  were  absorbed. 

The  gas,  placed  io  contact  with  lime-water,  and  with 
milk  of  lime,  diminished  only  a  quarter  of  a  cubic  t 
more  ;  so  that  the  total  absorption  was  l6«08,  or  16*11." 

If  the  water  and  the  milk  of  lime  did  not  absorb  as  much  A  considerable 
crtAS  in  this  experiment,  as  the  milk  of  lime  did  after  the  ,,or!!fn  of  , 

.  carbonic  acid 

experiment  over  mercury  (for  the  rntioof  4*75  :-l%76  would  formed, 
give  for  the  52  cub.  in.,  19TY)»  •*  >s  nevertheless  evident, 
that  in  both  the  experiments  there  was  a  considerable  for- 
mation of  carbonic  acid,  amounting  to  more  than  a  fourth  \ 
of  the  bulk  of  the  hidrogen  employed. 

Though  distilled  water  may  contain  carbonic  acid,  we 
cannot  surely  ascribe  to  it  this  great  quantity  of  gas ;  par- 
ticularly as  it  was  continually  rising  in  the  vessel,  so  that  it 
was  absorbing  the  gas,  and  not  giving  it  out.    Besides,  the 
experiment  over  mercury  removes  every  doubt.    The  for-  " 
mation  of  carbonic  acid  therefore  was  owing  to  the  decom-  *>y  (he  decom- 
position of  the  meat :  for  hidrogen  alone  woold  remain  for  J^?"  0/1116 
years  over  water  or  mercury,  without  being  decomposed  in 
any  way.    But  though  the  gas,  that  remained  after  the  at> 
paration  of  the  carbonic  acid,  was  hidrogen  ;  it  is  equally 
certain,  that  part  of  the  hidrogen  had  disappeared  :  tor,  and  na  t  of  the 
had  not  this  been  the  case,  the  bulk  of  the  gas.  should  not  hidrogen  lost, 
have  been  altered  in  the  17th  experiment,  and  in  the  16th 
it  abould  have  been  considerably  increased. 

As  it  is  not  probable,  that  this  hidrogen  combined  with  apparently 
the  meat  in  decomposition;  since  it  appears,  that  meat  ^unto "ihe" 
gives  out  aq  btfrogenous  vapour  when  it  changes  ;  it  would  carbo'iuTacid." 
follow,  that  the  hidrogen,  which  disappeared,  was  combin- 
ed 


- 
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ed  in  the  mixture  of  carbonic  acid  gas,  which  I  cannot 
explain* 


r  ■  ■ 


'■' '   '  '  "      1     > '  '  - 
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iv. 

Oh  /A*  Nonexistence  of  Sugar  in  the  Blood  of  Persons  l*~ 

•   touring  under  Diabetes  Mtllitus.    In  a  Letter  to  Alex* 

ANDER^  Marcet,  3/»  X)*9  i7.  /?.  S.from  William  Hyde 

Wollaston,  Jl/.      Sec.  R.  S.* 

% 

Mt  dear  Sir,   

X.  ' '  •  • 
w,  .»*..  ...  reP^  to  y°UT  l0(iulTy  respecting  my  experiments  upoo> 

diabetic  Mood,  the  nonexistence  of  sugar  in  the  serum  of  diabetic  persons, 
which  I  have  mentioned  to  you  at  different  periods,  I  am 
really  a  shame*  I  to  reflect  how  long  I  have  suffered  them  to 
remain  neglected,  when  I  consider  their  tendency  to  elucw 
date  a  curious  point  of  physiological  research. 

Aotcvit***  *  ^y  en^eavour8  to  detect  sugar  in  the  serum  of  the 
blood  were  made  soon  after  perusing  the  second  edition  of 
Dr.  Hollo's  Treatise  on  the  diabetes  (which  was  published 
in  1798,)  at  the,request  of  Dr.  Bail  lie,  who  was  so  obliging 
as  to  furnish  me  with  various  specimens  of  diabetic  blood 
'  and  serum  for  this  purpose. 

nlTenl^  Th«  other  of  «periments  which  I  made  with  reference 
to  the  same  question  were  not  thought  of  till  the  following 
year.  The  inquiry  was  then  left  unfinished,  and  I  never  re- 
sumed it ;  for,  as  I  soon  afterf  relinquished  the  practice  of 
physic,  I  desisted  in  a  great  measure  from  prosecuting  any 
inquiries  counected  with  medicine. 

However,  since  so  much  of  this  subject  as  is  strictly  phy- 
siological, relating  to  the  natural  course  of  circulating 
fluids,  and  more  especially  so  much  of  the  investigation  as 
is  conducted  by  chemical  means,  is  within  the  range  of 
those  pursuits,  which  are  generally  interesting  to  the  Royal 

•  rhU.Trani.  for  18U,  p  95.  f  1*00. 
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Society,  I  will  endeavour  to  give  you  as  distinct  an  account 
iu  1  am  able  of  the  progress  of  my  own  experiments;  request- 
ing that  you  will  in  return  state,  more  fully  than  you  have 
hitherto  done,  the  remit  of  that  farther  step  in  the  inquiry, 
which  you  took  at  my  suggestion ;  and  if  it  is  agreeable  to 
you,  we  will  without  delay  make  a  joint  communication  of 
our  researches  to  the  Society. 

Although  Dr.  Rollo  had  been  assisted  in  the  chemical  Dr.  Rollo  and 
part  of  his  inquiry  by  the  well  known  talents  of  Mr.  Cruick-  J^™^, 
shank,  it  appears,  that  they  «•  had  not  been  to  fortunate  as  opportunitj  of 
"  to  obtain  a  sufficient  quantity  or  serum  for  chemical  ex-  £*r™ 
•«  peri mentV  and  were  unable  fully  to  satisfy  themselves  by  fectlj/ 
the  uste,  or  by  other  means  which  they  could  employ,  eon* 
cerniug  the  existence  or  nonexistence  of  sugar  in  the  blood  of 
persons  labouring  uuder  diabetes ;  but  nevertheless  they 
were  persuaded  of  i|s  presence. 

For  the  purpose  of  forming  some  judgment  on  this  ques*  but  attempted 
t»ou,  Mr.  Cruickshank  made  trial  of  the  quantities  of  oxalic  *l  hidirectly. 
acid,  that  could  be  formed  from  serum  or  from  blood  in 
their  natural  state,  and  from  the  same  serum  or  blood  after 
the  addition  of  a  certain  proportion  of  sugar;  and  from 
the  difference  perceptible  in  these  trials,  he  formed  a  pro- 
bable conjecture  respecting  the  presence  or  absence  of  su- 
gar in  the  serum  of  diabetic  persons. 

This  method,  it  is  evident,  is  Iiablo>to  a  twofold  objec*  Their  method 
tion  ;  first,  that  an  excess  of  other  ingredients  beside  so-  objectionable, 
gar  will  cause  an  increase  of  the  quantity  of  oxalic  acid 
formed  ;  and  secondly,  that  slight  variations  in  the  process  . 
for  forming  oxalic  acid  will  unavoidably  occasion  differences 
v  in  the  result* 

The  method  which  I  employed  appears  to  me  capable  of  Method  em* 
detecting  much  smaller  quantities  of  such  an  ingredient ;  jj0^  lh# 
for,  though  it  might  not  enable  us  to  distinguish  exactly 
the  nature  of  any  small  quantity  that  may  bo  discovered, 
atiU  the  mere  question  of  absence  or  presence  admits  of 
determination  with  great  precision. 

For  this  purpose  I  investigated,  in  the  6rst  place,  how 
the  albuminous  part  of  healthy  serum  could  be  most  com- 

•  Rollo  on  Diabetes,  p.  40a. 
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pletely  coagulated,  and  by  what  appearances  the  presence 
of  sugar  that  had  been  added  to  it  would  be  most  easily 
discerned. 

The  albumen     When  heat  alone  had  been  employed  for  the  coagulation 

in  serum  not 


completely     *f  serom» to  which  wat*r  had  been  added,  that  which 
roagulatfd  by  uded  from  it  was  still  found  to  contain  a  portion  ofalbu- 
hwt'  men  dissolved  in  it ;  and  if  this  were  allowed  to  remain,  any 

->  saccharine  matter  which  might  be  present  would  be  disguised , 

and  could  not  with  certainty  be  detected, 
unless  a  small     1  found,  however,  that  this  residuum  of  coagulable  matter 
Fute  acid°wai"  m^ht  be  altogether  preveuted  by  the  addition  of  a  small 
preriously     -quantityof  dilute  acid  to  the  serum  before  coagulation*, 
tdded.  To  six  drams  of  serum  1  added  half  a  dram  of  inuriaticucid 

0  f 

previously  dduted  with  one  dram  and  a  half  of  water,  and 
immersed  the  phial  containing  them  in  boiling  water  during 
four  minutes.  The  coagulation  was  thus  rendered 
plete.  In  the  course  of  a  few  hours  a  dram  or  more  of 
ter  exudes  from  serum  that  has  been  so  coagulated.  If  a 
Salt  in  the  te-  drop  of  this  water  be  evaporated,  the  salts  which  it  contain* 
rum.  are  found  to  crystallise,  so  that  the  form  of  the  crystals 

may  be  easily  distinguished  ;  they  are  principally  common 
salt. 

Effect  of  the      If  any  portion  of  saccharine  matter  has  been  added  to  the 
uinr"06  °*     serum  previous  to  coagulation,  the  crystallization  of  the 
salts  is  impeded,  or  wholly  prevented,  according  to  the 
quantity  of  sugar  present. 

If  the  quantity  added  does  not  exceed  two  grains  and  a 
half  to  the  ounce,  the  crystallization  is  not  prevented ;  but 
even  this  -small  quantity  is  perceptible  by  a  degree  of 
blackness,  that  appears  after  evaporation:  occasioned,  as  I 
suppose,  by  the  action  of  a  small  excess  of  acid  on  the 
sugar. 

If  five  grains  have  been  added,  the  crystallization  is  very 
imperfect,  and  6oou  disappears  in  a  moist  air  by  deliques- 
cence of  the  sugar.  The  blackness  is  also  deeper  thau  in 
the  former  case. 

•  1  presumed,  that  this  portion  of  albumen  was  retained  in  solution  by 
the  alkali  redundant  in  scrum,  and  added  the  acid  for  the  purpose  of 
neutralising  it. 

By 
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By  addition  of  ten  grains  to  the  ounce,  the  crystallization 
of  the  salts  is  entirely  prevented,  and  the  degree  of  black* 
ness,  and  disposition  to  deliquesce  are  of  course  more  mani- 
fest than  with  smaller  quantities*. 

As  I  was  aware,  that  the  8ti£*ar  obtained  from  diabetic  Sugar  from 
urine  is  a  different  substance  from  common  sugar  (approach-  h^  ^  Ur  iie 


ing  more  nearly  to'  the  sugar  of  figs),  I  had  the  precaution  effect*, 
to  repeat  the  same  series  of  experiments  upon  serum,  to 
which  I  made  corresponding  additions  of  dry  sugar,  that  I 
had  formerly  extracted  from  the  urine  of  a  person  who  void- 
ed it  in  considerable  quantity ;  and  I  found  the  effects  to  be 
perfectly  similar  in  every  respect. 

As  a  farther  test  of  the  absence  or  presence  of  sugar,  I  Farther  test  of 
found  it  convenient  to  add  a  little  nitric  acid  to  the  salts,  that 9ugv* 
remained  after  crystallization  of  the  drop.  If  the  serum  has 
been  successfully  coagulated  without  any  addition  of  sugar, 
the  addition  of  nitric  acid  merely  converts  the  muriatic  salts 
into  nitrates,  aud  nitrate  of  soda  is  seen  to  crystallize  with- 
out foam  or  blackuess.  But  when  augar  has  been  added,  a 
white  foam  rises  round  the  margin  of  the  drop-,  and,  if  far- 
ther heat  be  applied,  it  becomes  bluck  in  proportion  to  the 
qu&utity  of  sugar  present. 

Such  are  the  appearances,  when  the  proportions  have  been  Difficulties  ia 
duly  adjusted,  and  the  proper  heat  for  coagulation  applied* 
1  most  own,  however,  that  I  could  not  always  succeed  to  my 
satisfaction,  at  the  time  when  these  experiments  were  con- 
ducted ;  and  I  am  inclined  to  ascribe  occasional  failures  to 
having  used  more  muriatic  acid  than  was  really  necessary, 
which  by  excess  of  heat  might  redissolve  a  part  of  the 
coagulated  albumen,  and  thence  occasion  appearances, 
which,  without  careful  discrimination,  might  be  ascribed  to 


After  having,  by  this  course  of  experiment,  satisfied  my- 
self as  to  the  phenomena  exhibited  by  serum  in  its  natural 
state,  and  the  effects  of  any  small  additions  of  sugar,  I  then 
proceeded  to  the  examination  of  such  specimens  of  diabetic 
blood  or  of  serum,  as  1  was  able  to  procure* 

•  In  Plate  V,  fig.'6,  are  represented  the  degrees  of  blackness  of  the  ;-.-•%.« 
drop  occasioned  by  adding  one,  two,  three,  aud  four  grains  of  sugar  to 
six  drachms  of  serum. 

The 


■ 


Digitized  by  Go 


I  $6  K4MS*IS*Cf!CE  OF  SUGAR  Itt  OtAMTIC 

Trial  tfiih  The  first  wbich  I  examined  was  a  portion  of  blood  that 
u"*  bad  been  taken  from  a  person,  whose  urine  had  been  ana- 

4,^.  lysed,  and  found  to  contain  sugar.   This  blood  had  been 

dried,  when  fresh,  by  a  gentle  heat,  so  as  not  to  coagulate 
the  serum.  After  being  reduced  to  powder,  it  was  mixed 
v  with  water,  in  order  that  every  thing  which  remained  solu- 

ble might  he  extracted.  A  little  muriatic  acid  was  then  ad* 
ded,  and  sufficient  heat  applied  for  coagulation  of  the  albu- 
men.  The  water  that  separated  after  coagulation  was  found 

Jffo  sugar.  to  contain  the  salts  of  the  blood,  but  no  trace  whatever  of 
sugar. 

-  2d  c^peri.         A  second  specimen  of  dried  blood,  that  had  been  ascer- 
,oe"u  tained  to  be  diabetic  on  the  same  evidence  as  the  preceding, 

was  examined  in  a  similar  manner,  with  the  same  result,  as 
no  appearance  of  sugar  could  be  discerned, 
ddexperr-  ln  •  third  instauce,  I  had  some  serum  from  the  blood  of 

meat.  a  person,  whose  urine  had  been  tasted,  and  found  "  very 

street"    (I  had  no  opportunity  of  procuring  any  of  this 
urine  for  analysis).    After  a  portion  of  this  serum  had  been 
,     coagulated,  wis.  the  addition  of  the  usual  proportion  of 
muriatic  acid,  there  was  no  appearance  whatever  of  sugar. 
But  when  three  grains  of  diabetic  sugar  had  been  added  to 
another  ounce  of  the  some  serum,  the  presence  of  this  quan- 
tity was  manifest  by  the  same  process.^ 
4th  expert.        I  had  also  a  fourth  opportunity  of  examining  serum  of  a 
*,mt'  person,  whose  urine  contained  so  much  saccharine  matter, 

that  an  ounce  of  it  yielded,  by  evaporation,  thirty  six  grains 
An  equivocal  -of  extract.  In  this  instance  1  was  not  so  successful  in  my 
experiment ;  for,  though  I  was  satisfied  that  no  sugar  was 
present,  there  certainly  was  a  degree' of  blackness,  which 
might  have  been  occasioned  by  about  one  grain  and  a  half 
of  sugar  in  the  ounce  of  serum.  But  this  black  matter  ap- 
peared not  to  be  sugar :  it  was  more  easily  dried  than  sugar  • 
it  wa*  not  fusible  by  heat  as  nugar  is :  and  its  refractive 
power*  was  too  great  for  that  of  sugar, 

I  unfortunately  had  no  opportunity  of  repeating  the  ex- 
periment on  a  second  portion  of  the  same  serum,  having 

•  The  method  by  which  this  was  tried  has  since  that  time  beea  de- 
scribed in  the  Phil.  Tram,  for  1803.   See  Journal,  vol.  IV,  p.  89. 
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inconsiderately  employed  it  for  other  experiments,  and  coa- 
gulated it  at  the  same  time  with  the  former. 

In  the  next  experiment  I  added  half  a  dram  of  the  urine  5th  sxpeii- 
of  the  same  person  to  six  dram*  of  the  serum,  aud,  with  a  due  B>cnL 
proportion  of  diluted  muriatic  acid,  coagulated  as  before. 
Although  the  quantity  of  extract  added  did  not  exceed  -f$» 
or  two  grains  and  a  quarter  of  extract,  the  difference  was 
very  manifest  by  the  darkness  of  the  colour  and  the  defec- 
tive crystallization  of  the  salts. 

To  the  remaining  quantity  of  the  serum  I  had  added  , 
twice  the  former  proportion  of  the  urine,  and  found  that 
this  quantity  did  not  wholly  prevent  the  crystallisation  of 

the  salts  dor  tog  the  evaporation  of  the  drop. 

The  result  of  these  trials  was  such,  as  to  satisfy  me,  that  No  sugar  in 
the  serum  iu  this  instance  contained  no  perceptible  quantity 
of  sugar  ;  or,  at  least,  that  the  water  separable  from 
the  coagulated  serum  did  not  contain  one  thirtieth  part  of 

that  proportion,  which  I  had  found  in  the  urine  of  the  same 

person. 

In  order  to  account  for  the  presence  of  sugar  in  the  urine,  Thesrfsr 
we  must  consequently  either  suppose  a  power  in  the  kidneys  kJJJjJ^ 
of  formiog  this  new  product  by  secretion,  which  does  not 
seem  to  accord  with  the  proper  office  of  that  organ  ;  or,  if 
we  suppose  the  sugar  to  be  formed  in  the  stomach  by  a  pro-  or  con-eyed  fa 

-  Ai  i    .llL  thrm  directly 

cess  of  imperfect  assimilation,  we  must  then  admit  the  ex-  ^  th#  ' 
istence  of  some  channel  of  conveyance  from  the  stomach  to  ttoouch. 
the  bladder,  without  passing  through  the  general  system  of 
blood  vessels.    That  some  such  channel  does  exist,  Dr. 
Darwin*  endeavoured  to  ascertain,  by  giving  large  doses  of 
nitre,  which  he  could  perceive  to  pass  with  the  urine,  but  Dr.  Darwin's 
could  not  detect  in  its  passage  through  the  blood  ;  aud  he  ^oTe^thk  by 
imagined  the  channel  by  which  it  whs  conveyed  to  be  the  ab-  nitra. 
sorbent  system,  upon  the  supposition,  that  they  might  ad*  ' 
mit  of  a  retrograde  motion  of  their  conteots. 

Without  adopting  the  theory  of  Dr.  Darwin,  it  did  ap*  Ths  author** 
pear  to  me,  that  the  fact  deserved  to  be  ascertained  by  some  J^""1'  °* 
test  more  decisive  tbau  uitre,  and  1  conceived,  that,  if  pros- 

•  Account  of  the  retograde  motion  of  the  absorbent  vesieU,  by  Charic* 
Vsrwuv 
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aiate  of  potash  could  be  taken  with  safety,  its  presence 
would  be  discerned  by  means  of  a  solution  of  iron  in  as  small 
proportion  as  almost  any  known  chemical  test.  Upon  trial 
of  this  salt,  I  found,  that  u  solution  of  it  might  be  taken 
without  the  least  incouvenience,  and  that  in  less  than  one 
hour  and  a  half  the  urine  became  perceptibly  impregnated, 
and  continued  so  to  the  fifth  or  sixth  hour,  although  the 
quantity  taken  had  not  amounted  to  more  than  three  grains 
of  the  suit. 

Experiment.       After  a  few  previous  trials  of  the  period,  when  the  princi- 
pal impregnation  of  the  urine  mi«;ht  be  expected,  and  when 
the  presence  of  the  prussiate  (if  it  existed  iu  the  blood) 
luijjht  with  moat  reason  be  presumed  to  occur,  a  healthy 
person,  about  thirty-four  years  of  aye,  w  as  induced  to  take 
a  dose  corresponding  to  three  gruins  and  a  half  of  the  dry 
salt,  and  to  repeat  it  every  hour  to  the  third  time.  The 
urine,  bein^  examined  every  half  hour,  was  found  in  two 
hours  to  be  tinged,  and  to  afford  a  deep  blue  at  the  end  of 
four  hours.    Blood  was  then  taken  from  the  arm,  and  the 
coagulnro,  after  it  hud  formed,  was  allowed  to  contract,  so 
that  the  sernin  might  be  fully  separated.    The  presence  of 
the  prussiate  was  then  endeavoured  to  be  discovered  by 
means  of  a  solution  of  iron,  but  without  effect :  and  as  I 
thought,'  that  the  redundant  alkali  (which  had  been  ascer- 
tained to  prevail  in  this  serum)  might  tend  to  prevent  the 
appearance  of  the  precipitate,  I  added  a  small  quantity  of 
dilute  acid  ;  but  still  I  could  not  discern,  that  any  degree 
of  blueness  was  occasioned  by  it. 
The  expert-       This  experiment,  having  been  repeated  a  second  time 
meat  repeated.  wun  tnc  8ame  re8U|t>  seemed  to  me  nearly  conclusive  with 
Ttspcct  to  the  existence  of  some  passage,  by  which  substan- 
ces Certainly  known  to  be  in  the  stomach  may  find  their  way 
to  the  bladder  without  being  mixed  with  the  general  mass  of 
circulating  fluids. 

Nop'uwiate       Being  desirous  of  ascertaining,  whether  the  prussiate 
found  in  »he    could  be  discovered  in  any  other  secretions,  1  have  repeatedly 
examined  my  saliva,  at  times  when  the  urine  has  manifested 
a  very  strong  blue,  by  adding  solution  of  iron,  but  I  could 
at  no  time  perceive  the  saliva  to  be  tinged, 
or  aqueous        I  have  also,  during  a  severe  cold,  accompanied  with  pro- 
fuse 
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fuse  running  of  water  from  the  nose,  made  a  similar  exami-  dtehargc  from 
Dation  of  this  discharge,  bot  have  not  been  able  to  perceive  lhe  Oose* 
any  trace  of  the  prussic  acid* 

It  was  nearly  in  this  state,  that  I  left  the  inquiry  at  the  Trial  of  the 
period  I  have  mentioned;  and  1  do  not  remember  to* have  [J™^  om  * 
made  any  other  experiments,  when  I  requested  your  assist- 
ance in  making  trial  of  the  serum,  that  is  secreted  in  conse- 
quence of  the  application  of  a  blister.    Your  report  upon 
the  result  of  your  experiments,  in  addition  to  those  which  I 

S  4 

have  above  related,  nearly  satisfied  me  us  to  the  existence  of 
some  unknown  channel  of  conveyance,  by  which  substances 
may  reach  the  bladder. 

With  respect  to  Dr.  Darwin's  conception  of  a  retrograde  Retro*ra<fe  ar> 
action  of  the  absorbents,  it  is  so  strongly  opposed  by  the  |^°nft^n^ 
known  structure  of  that  system  of  Vessels,  that  1  believe  few  probable.' 
persons  will  admit  it  to  be  in  any  degree  probable.  » 

Since  we  have  become  acquainted  with  the  surprising  che-  Secretion  co- 
mical effects  of  the  loweat  slates  of  electricity,  t  have  been  2?"  rtS^ 
inclined  to  hoj>e,  that  we  might  from  this  source  derive  some  tricity. 
explanation  of  such  phenomena.'  But  though  I  have  refer- 
red* secretion  in  general  to  the  agency  of  the  electric  power 
with  which  the  nerve*  appeared  to  be* indued,  and  am  there-  v 
by  reconciled  to  the  secretion  of  acid  urine  from  blood  that 
is  known  to  be  alkaline,  which  before  that  time  seemed' 
highly  paradoxical ;  and  although  the  transfer  of  the  prus- 
siate  of  potash,  of  sugar,  or  of  other  substances,  may  equal- 
ly be  effected  by  the  same  power  os  acting  cause;  still  the  The  channel 
channel  through  which  they  are  conveyed  remains  to  bed  is-  slin  lohc 
covered  by  direct  experiment.  C 

I  have,  indeed,  conjectured,  that,  by  examining  the  blood 
in  the  abdominal  vessels,  or  contents  of  the  lacteals,  it 
might  be  possible  to  detect  them  in  transitu  ;  but  I  have  not 
been  inclined  to  make  such  experiments  on  liviug  animals* 
as  would  perhaps  throw  light  upon  the  subject.  <  .  » 
I  remain,  dear  sir,  with  great  regard,  . 
Yours  very  truly, 

1, 181 1.  W.  H.  WOLLASTON. 


•  Philosophical  Magazine  for  June  1809. 
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V 

Dr.  Marcet's  Jfrp/jr  fo  JDr.  Wollastok,  &ti  ffo  ^ 

w 

Russell  Square,  January  8,  1811. 
MY  DEAR  SIR, 

The  hypethe-  J  Am  much  gratified  to  find,  that  you  have  at  last  been 

via  of  the        »ii  ^ 

presence  of    induced  to  communicate  to  the  Royal  Society  your  curious 

flufar  in        inquiry  respecting  the  state  of  the  blood  in  diabetes.    I  was 

duibctic  blood        *  ii  *       t         i     •     **  t  <• 

specious.  aux;ous,  that  the  specious  hypothesis  of  the  presence  of  su* 
gar  in  diabetic  blood,  which  had  been  sanctioned  by  the 
authority  of  Kollo  and  Mr.  Cruickshank,  and  which  I 
had  myself  urged  in  support  of  their  theory,  fourteen  yeart 
ago,  in  an  inaugural  publication,  should  no  longer  obtain 
an  undue  weight  among  physiological  inquirers. . 

Attempt  to  as-  With  regard  to  the  experiments  which  1  tried  at  your  re* 
tl^'prusliatc  tue*t  some  years  ago,  with  a  view  to  ascertain  whether  prus* 
of  potash,      state  of  potash  taken  into  the  stomach,  and  found  to  exist  in 

Man?,  be1  pre-  the  urine*  001,1(1  als°  be  detected  in  other  secretions,  I  Bod, 

»ent  In  any      on  referring  to  my  memoranda  ins,  the  followiug  particulars, 

other  action  which  i  ihaU  transcribe  verbatim. 
tKsvac  urine. 

"  August  19,  1807..  Having  heard  from  Dr.  Wollaston, 
that  prussiate  of  potash  could  be  taken  into  the  stomach 
with  perfect  safety,  and  that  its  presence  could  afterward  be 
discovered  in  the  urine,  but  not  in  the  serum  ;  and  being 
*  invited  by  him  to  follow  up  this  inquiry,  with  a  view  to 
connect  it  with  the  theory  of  diabetes,  I  tried  the  following 
experiments. 

Fxp.  1.  E*p.  1.    "  After  having  satisfied  myself,  by  trials  made 

Prulh  mf!f  be  hy  som*  med*<*]  gentlero*n  "P°»  themselves,  that  consider* 
fek*n  incon-  able  doses  of  prussiate  of  potash  might  be  taken  without  the 
•iderable  ^etat  inconvenience,  1  gave  to  a  young  woman,  labouring 
under  diabetes  mellitus,  five  grains  of  prussiate  of  potash 
dissolved  in  water,  and  this  was  repeated  every  hour,  till  she 

had 
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had  taken  thirteen  or  fourteen  such  doses.  After  the  fifth 
done,  her  urine,  by  the  addition  of  a  drop  or  two  of  a  solu- 
tion of  sulphate  of  iron,  turned  blue  instantly.  At  this  pe- 
riod of  the  experiment,  a  blister  was  applied  to  her  stomach, 
and  after  a4ew  hours,  while  still  taking  the  promote,  of  pot* 
ash,  and  while  the  urine  strongly  indicated  its  presence,  the 
blister  was  cut.  and  the  serum  collected.    This  serous  fluid  Nonc  th* 

«...  i  t  •         i  lerucn  from  a 

being,  in  the  same  manner  as  the  nrine,  subjected  to  the  blister, 
action  of  a  solution  of  sulphate  of  iron,  did  not  suffer  any 
of  colour  in  the  least  indicative  of  the  presence  of 
acid.  Yet  the  urine  still  remained  capable  of  im- 
parting a  blue  colour  to  solution  of  iron,  fifteen  hours* after 
taxing  the  last  dose  of  the  prussiatc  of  potash. 

Exp.  S.    u  The  same  person  being  soon  afterward  put  £ **•*•  ^ 
upon  a  course  of  ferruginous  medicines,  and  having  taken  irodulcen, 
considerable  quantities  of  sulphate  of  iron,  an  idea  naturally 
occurred  to  me,  that  the  phenomenon  might  perhaps  be 
reversed  ;  bat  upon  adding  prussiate  of  potash  to  the  urine,  No  iron  in  the 
no  vestige  of  iron  could  be  discovered,  and  the  same  attempt  ur>ne* 
was  repeated  several  times  with  the  same  negative  result. 

Exp.  3.  4*  Dec.  2,  1807.  The  fluid  obtained  by  meaas  E*p.  3. 
of  a  blister  (as  in  Experiment  1,)  being  not  immediately 
derived  from  the  circulation,  since  it  may  be  considered  as 
the  product  of  a  secretion,  1  was  desirous  of  repeating  Dr# 
Wol  las  ton's  experiment  on  the  serum  itself,  under  circum- 
stances of  impregnation  similar  to  those*  in  which  the  serum 
of  the  blister  was  examined. 

•*  For  thia  purpose,  a  young  woman,  after  taking,  in  dtvi-  Prussiate  of 
ded  doses,  about  a  dram  of  prussiate  of  potash  in  thecourse  ^d*,*,,^*1*^ 
of  twelve  hours,  lost  some  blood  by  cupping,  an  operation  urine,  but 
which  had  been  ordered  for  a  local  complaint  under  which  "e/u^  of  the 
•he  laboured.    The  serum  having  been  allowed  to  separate,  biocd. 
1  a  little  nitric  acid  having  been  added  to  it,  not  the  least 
of  pruasic  acid  appeared  on  applying  the  test  «f  sul- 
phate of  iron,  although  the  urine,  made  during  the  six  hours  ' 
which  preceded  and  followed  the  cupping,  was  strongly  im- 
pregnated with  that  acid,  and  struck  a  vivid  blue  upon  ad- 
ding the  smallest  quantity  of  iroo." 

I  have  only  to  observe,  in  addition  to  these  particulars,  Prustiateof 
that  the  susceptibility,  by  which  prussiate  of  potash  is  trans-  JJ^'J^^ 

nutted 
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the  bladdei  in  mitted  to  the  bladder,  seems  to  vary  in  different  individuals 

2ilTthen»iDe  f°f  itt  five  tria,S'  m8de  at  Guy  8  HosPital  in  Ncv*  l805»  1 
facility,         failed  of  discovering  any  vestige  of  this  salt  in  the  urine  of* 

persons,  who  had  taken  it  in  quantities  sufficient  to  produce 
its  appearance  in  others.  Three  of  these  individuals,  I 
should  observe,  were  at  the  time  under  mercurial  treat- 
ment ;  and  on  idea  occurred  to  me,  that,  mercury  having  a 
great  affinity  for  prussic  acid,  the  presence  of  this  metal  in 
the  system  might  prevent  the  effect  in  question.  But,  as  in 
the  two  other  failures  no  mercury  was  present,  I  cannot  lay 
No  inconveni-  any  stress  upon  this  conjecture.    It  may  be  proper  to  men* 

£kto£°iu       ti°n'  that*  in  thC  fre<*uent  tria,s  whlch  1  have  ma<Je  with  the 
<  prUsbiate  of  potash,  no  symptom  or  inconvenience  whatever 

has  ever  occurred,  which  could  be  ascribed  to  this  salt. 

I  remain  ever, 

My  dear  sir,  with  great  esteem, 

Yours  sincerely, 

ALEX.  MARCET. 

The  channel      p.  S.  While  revising  the  proof  of  this  sheet,  it  has  been 
may  be  t>^  *  observed  to  me  by  some  friends,  and  in  particular  by  Dr. 
arteries  and     llenrv  of  Manchester,  and  Dr.  R.  Pearson  of  London, 
Ihe«ciuSn°  th»t,  "in  order  to  show  distinctly  that  certain  substances  6nd 
ot  ihe  veins,    their  way  to  the  bladder,  without  passing  through  the  gene- 
ral circulation,  it  would  be  necessary  to  examine  the  arterial, 
as  well  as  the  venous  blood,  since  it  is  not  impossible,  that 
the  whole  of  the  sugar  in  diabetes,  or  the  prussiate  of  pot- 
ash in  the  experiments  above  related,  may  be  conveyed  to 
the  urinary  organs  by  the  arteries,  without  entering  the  ve- 
nous system.    According  to  this  hypothesis,  it  may  be  con- 
ceived, that  the  *aine  substance*,  when  conveyed. by  the  ar- 
teries to  distant  parts  of  the  body,  may  return  by  the  ab- 
sorbent system,  aud  might  in  this  case  be  discovered  in  the 
thoracic  duct.    This  view  of  the  subject  may  deserve  farther 
investigation  ;  and  i  hope,  that  this  curious  question  will 
soon  be  decided  by  appropriate  experiments. 


VI. 
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VI. 


■  ; 


months,  I  would  then,  through  the  medium  of  your  Jour* 
nal,  give  my  own  explanation  of  the  difficulty."  I  cannot, 
however,  but  regret,  that,  amongst  the  many  able  advo- 
cates for  the  introduction  of  these  quantities  into  ma* 
thematic*!  investigations,  no  one  of  them  should  have 
stepped  forward  to  explain  an  anomaly  attending  such  in- 
troduction, which  seems  to  militate  so  much  against  tha  * 
boasted  certainty  of  results,  deduced  from  mathematical 
investigations.' 

The  defect  pointed  out  in  my  former  letters  is,  I  believe,  Result*  From 

a  new  case,  which  has  not  been  noticed  by  any  of  the  im*s|nary 

J       f         9    quantities  ua* 

writers  on  the  subject ;  and,  unless  it  can  be  satisfactorily  certain, 
answered,  it  is  impossible  to  deny,  that  uncertainty  and 
doubt  most  necessarily  attend  all  results  obtained  through 
the  medium  of  imaginary  quantities,  I  niu  sorry,  through 
the  backwardness  of  your  other  correspondents,  it  has  fallen 
to  me  to  enter  upon  this  suhject;  I  will,  however,  do  my 
best  to  explain  the  anomaly  in  question;  at  the  same 
time  I  cannot  but  aguin  repeat  my  regret,  that  it  has  not 
been  taken  up  by  some  one  more  competent  to  the  task. 

First  then,  kit  us  consider  the  origin  of  these  imaginary  Origin  ofima- 
expressionb,  which  may  be  traced  to  the  very  first  priori-  pirury  cxpres* 
plea  of  algebra.    We  are  taught  in  multiplication,  that**,,l,, 
(  4-  a  j*.  and  ( —  a)*,  are  both  t»  be  represented  by  a*  ;  and 
consequently,  when  the  converse  of  this  operation  arises,  oc 


*  Vol.  XXIX,  p.  254,  and  XXX,  p.  209. 
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when  we  are  required  to  extract  the*  square  root  of  a*, 
it  is  either  +  a,  or  —  a ;  but  if  it  be  required  to  extract 
the  square  root  of  —  a*,  we  roust  necessarily  be  mop- 
ped in  our  progress,  ibr  there  being  no  previoas  conven- 
tion, that  —a*  shall  represent  the  square  of  ant  quan- 
tity; it  follows,  that,.- when  such  a  case  arises,  we  are 
not  able  to  assign  to  it  any  particular  root,  and  we  are  thus 
presented  with  the  first  and  the  roost  simple  form  of  ima- 
ginary quantities*  These  expressions,  however,  though 
they  have  no  definite  value,  yet,  considered  as  mathema- 
t  tical  symbols,  ought  to  be  subject  to  certain  rules,  as  well 
as  other  symbols,  which  are  the  representatives  of  real 
quantities;  the  rules,  however,  which  are  laid  down  for 
operating  in  the  latter  case,  frequently  require  certain  mo- 
Difficulties  ditications  before  they'can  be  applied  to  the  former,  and 
from  applying  most  of  the  difficulties,  which  have  occurred  with  regard  to 

So^teo^^  ^ave  arisen  m  making  rules 

for  particular  genera),  which  were  first  intended  to  answer  only  in  parti- 
cases,  cular  cases. 

The  ambigu-      We  have  seen  above,  that  »/a%  that  is  to  say,  it 

hy  does  not    has  an  ambiguous  root,  which  may  be  taken  either  at  +  o, 
uhi  cM«er*    or  —  a  *  but       am°iguity  has  not  place,  if  we  know  how 
the  quantity  a*  was  generated,  and  have  occasion  afterwards 
.  to  retrace  the  steps  of  our  operation :  we  cannot,  for  in- 
stance, say,  that  \f — «  x  —a  =  "  f^«*  s  i  a ;  or  that 


V  +  a  X  +  a  =  *f  o*  =r  ±«  for  the  square  root  of  a  in 
both  these  cases  is  determined ;  that  is,  when  considered 
with  regard  to  its  generation,  it  has  but  one  root ;  whereas 
its  origin  not  been  known,  we  must  have  prefixed  the 
ambiguous  sign  to  the  root  a,  and  Tor  this  obvious  reason, 
that  we  know  not,  when  o*  is  unconditionally  assumed,  whe- 
ther it  be  the  representative  df  (4-  a)*,  or  of  (—a)*;  these 
being  both  expressed  by  the  same  symbol  a*.    In  fact, 
there  is  no  ambiguity  in  the  extraction  of  the  roots  of 
Cau»ed  by  ex-  quantities,  except  in  those  cases  in  which  we  are  nnao- 
ferCTt  quanti-  quainted  *ith  their  generation  ;  and  in  these  it  must  ne- 
tics  by  one      cessarily  arise,  because  we  have  agreed  to  represent  the 
symbol.         p0wers  of  different  quantities  by  the  same  symbol. 
ThbBlus  There  are,  for  instance,  three  different  quantities,  which, 

being 
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being  cubed,  give  unity  for  the  result;  we  say,  therefore,  tratrlbyan 
that  1  has  three  roots ;  and,  if  we  are  simply  requested  to  examPc' 
extract  the  cube  root  of  l,  we  may  make  it  either  1  or 
- —  i  +  4-  */ — 3,  or— *| —  |  */ — 3  ;  for  the  cubf  of  each  of 
the*e  quantities  is  represented. by  1.  But  if  we  are  uskecU 
what  is  the  cube  root  of  ( — \ -f-  £  \/~r3)*,  we  must  not  say, 
that  ( — J  +  W—  3)*  =  1,and  therefore  its  root  is  also 
equal  to  1  ;  for,»as  in  this  case  we  know,  that  1  is  the  re- 
presentative of  the  cube  of  a  particular  quantity,  its  cube 
root  must  necessarily  be  that  quantity, and  no  other. 

Hence  it  appears,  thut  there  is  no  ambiguity  in  extract-  Ko  ambiguity 

ine  the  roots  of  quantities,  which  are  kuown  to  be  gene- wl>en  v  eknow 

a      &  .     how  the  q  u«o- 

rated  from  the  constant  multiplication  of  a  given  quantity  t:ty  wasi 


by  itself,  whether  this  quantity  be  real  or  imaginary.  But  rated» 
if,  by  the  multiplication  of  two  unequal  factors,  we  arrive  <uhn^  "u*" 
at  any  result,  and  have  afterwards  to  extract  the  root  of  that  unequal  f«c- 
quantity,  there  is  then  uothing  in  the  nature  of  the  case 
to  limit  the  root.  If,  for  example,  we  find,  that  the  pro- 
duct (— .  i+i-v^— 3)  X  ( — i  —  \V — 3)=t;  and  we  have 
afterwards  to  take  the  cube .  root  of  this  product ;  there 
is  uotbing  to  indicate,  that  we  ought  to  take  one  root  in 
preference  to  another :  whence  it  follows,  that  a  quantity 
generated  from  the  product  of  junequal  factors  has  all  the 
generality  of  a  quantity  unconditionally  assumed  ;  whereas 
that  which  is  generated  from,  the  product  of  equal  factors 
has  not  that  generality.as  it  admits  only- of  oue  root ;  while 
the  other  quantity,  made  up  of  unequal  factors,  has  as 
many  roots  as  there  are  uuits  in  the  index  of  the  power, 
the  root  of  which  is  to  be  extracted. 

Let  us  now  see  how  far  what  has  been  said  above  will  Application  u> 
serve  to  explain  the  difficulty  stated  in  my  former  letters, the  P?inl 
or  rather  in  my  last  letter,  to  which  I  intend  more  parti- 
cularly to  direct  the  following  remarks : 

The  quantity  which  I  proposed  to  square  was  the  fol- 
lowing, 

Now  here  the  quantities,  under  the  cubic  radicals  are  the 
two  imaginary  roots  of  the  equation  x*  =  1  ;  which,  for  the 

O  2  sake 
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<|ue«t>oo  on 

imaginary 

quantities. 


*  sake  of  simplicity,  we  will  represent  )>y  •  and  b,  the  third 

root  being  1.  Then  from  the  known  theory  of  equations 
we  have  l-fo-f&szO,  oro  +  6::— 1; 

also     I  Xa  K  b=z  ab  zz\; 

Amwer  to  the  Now  we  have  also  «'  rr  1 ;  b*  zz  1  ;  but  there  is  this  differ- 
ence with  regard  to  these  products  represented  by  1 ;  viz* 
that  the  first  has  no  limitation  as  to  its  roots,  being  the  pro* 
duct  of  different  factors,  and  is  therefore  as  general  as  1 
unconditionally  assumed ;  whereas  the  two  latter  have  only 
particular  roots,  the  first  being  c,  and  the  second  b>  and 
they  can  have  no  other  roots ;  if,  therefore,  in  the  operation 
of  squaring,  we  have  to  take  the  roots  of  these  quantities, 
we  must  pay  particular  attention  to  this  circumstance  ;  the 
want  of  which,  in  the  numerical  example  iivmy  former  let- 
ter, is  what  gave  rise  to  the  incongruous  result  there  de- 
duced. Let  us  uow  square  this  literal  expression  by  the 
common  method,  only  observing,  with  regard  to  the  products 
and  powers,  the  rules  above  laid  down  : 

+  <Sb 

✓a%+^oo 

+  l/ab  +  1/6*  ' 


And  that  this  is  the  true  remit,  may  be  shown  as  follows. 
The  p  roposed  formula 

/.-.!  +  tv'-.3+  \f  —  3>  or 

*/a+  $b 
is  the  real  root  of  the  equation 

.         or1—*  3  x  =r  I, 

as  deduced  from  Cardan's  rule  *  and  consequently  the  cubeqf 
that  formula,  minus  three  times  itself,  ought  to  be  equal  to 
—  1.  *  Let  us  therefore  continue  the  operation,  and  see  ho* 

far 
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for  trie  result  will  agree  with  the  required  condition* :  Answer  t«  it* 
for  this  purpose  we  will  repeat  again  the  preceding  square,  JE^n*^ 
vil.  qu.oiiUss. 

II, 
✓a  +  </b 


T—i — r- 

+  s/a  +  -/aft* 

-f-  Va*6  +  QVb  +  ^ 

a  +  3^+3^  +  *!=  (\/a  + 


This  retult  is  evidently  deduced  according  to  the*  pr*. 

s  | 

ceding  ru'es,  in  which  it  is  shown,  that  »/c?  zz  a,  </b%  zz  o, 

3  1  3  t 

V'ao  =  */l  xl,  and  consequently  -/a*5  zz  </oba  z+ 
3  i  3  ! 

v'o  and  ^ab%  zz  </ab  •  6  =:  y'o 

We  have  seen  also,  that,  a  and  6  being  the  imaginary 
root*  of  the  equation  x*  zz  lt  a  +  b  zz  —  1;  the  above 
expression  may  therefore  be  written 

*»  =    {✓a  +         =  3  (^4  -f  a/5)  —  1 

—  3  x  zz  3        +  a/o)  =  3  (/a  4-  \/&) 

*»  —  3*  =:  —  i 
as  it  ought  to  be;  which  shows,  that  Our  operations  have 
been  accurately  performed. 

It  only  remains,  therefore,  now  to  explain  in  what  respect 
our  numerical  operation  differs  from  that  which  has  just  been 
performed  upon  the  literal  symbols  a  and  6.  Ptaw,  upon  a 
comparison  of  the  two,  we  shall  find  them  to  be  precisely  the 
same,  except,  that  in  the  former  we  have  not  retained  the 
square  form  under  the  radicals;  by  which  we  lose  sight  of 
otoe  of  the  particular  circumstances*  which  ought  to  be  kept 
in  view  throughout  the  operation*  It  happens  in  the  exam- 
ple proposed,  that  the  imaginary  quantities  under  the  ra- 
dicals are  powers  of  each  other;  as  ia  the  case  with  the 
roots  of  every  binomial  equation  x*  =  1 ;  that  is,  in  our 
particular  example*,  a%  zz  b  and  b%zz  a:  but  this  equality 
has  not  place  when  the  quantities  enter  udder  a  radical,  and 

the 


Digitized  byTjOOgle 


Ig8  ALGORITHM  OF  IMAOtH  ART  QUANTITIES. 

Answer  uxha  the  reason  of  this  restriction  h  obvious";  because  though 

llw™™    '*  55  bi  *°d  conbe^uent,y      =  are  both  re- 

quauiit.co.  presented  by  unity,  or  1,  yet  the  cube  root  of  the  former  it 
a,  and  of  the  latter  1:  as  is  evident  from  tfie  preceding 
part  of  thi«  paper,  the  first  (I,)  being  produced  from  the 
cubing  of  a  certain  quantity  a,  and  therefore  having  ita 
cube  root  =  a ;  and  the  other,  being  the  product  of  two 
unequal  factors,  possesses  all  the  generality  of  I  uncon* 
ditionally  assumed. 

Hence  it  appears,  that  there  may  be  quantities  equal  to 
each  other,  which,  when  placed  under  the  same  radicals, 
lose  their  equality :  the  one  of  them  being  restricted  to  give 
a  particular  root,  and  the  other  a  different  root;  and  there- 
fore, in  such  cases,  although  the  quantities  and  the  radicals 
are  precisely  the  same,  yet  all  equality  between  the  two 
ceases,  and  they  must  be  considered  as  totally  dissimilar 
quantities. 

This  is  exactly  the  case  in  the  examples  proposed,  as 
may  be  made  evident  as  follows: 

We  have  seen,  that  a*  b9  and  b%  a;  and  if,  in  con- 
sequence of  this  equality,  we  make  our  first  result*  ob» 
tained  from  squaring,  viz. 

*/b   +  2  + 

as  we  did  in  the  numerical  example,  we  should  find,  that 
in  continuing  the  operation,  we  should  not  arrive  at  the 
same  result  as  in  the  former  case ;  that  is,  by  multiplying 
again,  in  order  to  cube  the  expression,  we  should  have 

4-  8  +  </a 

1     .  5  1  . 

v"o  b  +  2  y/a  +  v^o 

+  +  «  <Sb  4  \/ab 

■  i . 

1  +  3  */a  +  3^+1  = 

3  lya  +  +  2 

which  is  different  from  the  former  result. 

The 
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The  difficulty  therefore  stated  in  both  my  former  letters 
it  thus  explained,  namely,  that  we  have  considered  quanti- 
ties as  equal,  because  they  ore  represented  by  the  same  sym- 
bol*; whereas,  inconsequence  of  thus  entering  under  ra- 
dicals, and  being  restricted  with  regard  to  their  roots,  all 
equality  between  them  ceases. 

With  regard  to  the  proper  criterion,  by  which  such  ano-  Method  •( 
malte*  may  be  guarded  a^xainst  in  other  cases,  there  appears  jg^^fugh  ~ 
to 'be  noue  more  general  than  the  following,  viz.^— that,  in  a&a^oalic*,  » 
the  involution  of  quantities  under  radicals,  the  operation 
should  not  be  worked  out  at  length,  but  indicated  by  the  , 
sign  of  the  particular  power,  to  *hich  it  is  to  be  raided. 

I  hare  thus  endeavoured  to  fulfil  the  promise  which  J 
made  in  my  former  letter ;  but  how  far  what  I  have  said 
may  be  considered  as  satisfactory  must  be  left  to  others  to 
dec  de.  i  shall  only  observe,  that  if  any  of  your  corre- 
spondents should  perceive  any  defect  in  the  reasoning  em- 
ployed in  the  preceding  pages,  I  shall  be  extremely  happy 
tp  see  it  corrected  in  a  gubsequeat  number  of  this  Journal  ; 
if  not,  I  may  probably  at  some  future  time  trouble  you 
with  a  few  other  remarks  On  this  subject. 

Yours, 

MATHEMATICUS.  * 


VII. 

Description  of  a  Compeyuation  Pendulum  for  a  Clock :  by 
Mr.  Adam  Rbid,  of  Green' $  End,  Woolwich*. 

SIR, 

"^OU  will  have  the  goodness  to  lay  before  the  Society  of  Hnlf-second 
Arts  &c.  a  half-second  compensating  pendulum  of  my  in-  compensation 
vention ;  which  is  so  simple  in  its  construction,  that  it  will  Penduium' 
be  fully  understood  by  viewing  either  the  pendulum,  or  the 


•  Trans,  of  the  Soe  of  Arts,  vol.  XXVIU,  p.  S3Q.   Fifteen  guineas 
to  Mr,  Raid  for  thb  invention, 

dmwiog 
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drawing  which  accompanies  it*  I  believe  it  to  be  new,  end 
wishing  it  to  be  useful  to  the  world,  (  have  presumed  to 
send  it  to  the  Society.      I  am,  sir, 

Your  humble  servaat, 

ADAM  REID. 

Reference  to  the  Drawing  of  Mr.  Rei<Ts  Compensation 

Pendulum,  PL  VI. 

Thv««*Jatiiar  Fig.  1  and  9,  Pi.  Vl,  AH'  represent  the  steel  rod  extend- 
went**,  through  the  whole.    C  the  bob,  supported  upon  the 

compensating  cylinder  of  zinc  D,  which  surrounds  the  rod 
AB,  and  rests  upon  the  nut  E  of  a  screw  tapped  upon  the 
end  of  the  steel  rod,  to  bring  it  to  e*act  time ;  a*  this  ex* 
pands  downwards  by  heat,  the  zinc  expands  upwards  the 
same  quantity  ;  so  that  the  bob  always  remains  at  the  same 
distance  from  the  point  of  suspension.  Fi£.  2,  is  a  section 
to  explain  more  clearly  the  thickness  of  the  zinc  tube  D, 
and  the  form  of  the  steel'rod  at  a,  where  it  passes  through 
the  bob,  which  is  of  the  shape  shown  at  L,  that  the  rod  or 
the  bob  tflay  not  turn  round,  when  the  nut  E  is  turned  to 
adjust  it  to  time. 

The  following  Method  is  to  be  employed  to  make  the  Compen- 
sating Ptndnlum  of  Steel  and  Zinc. 

Method  of  Procure  a  rod  of  forged  blister-steel  52*7  inches  long,  -27 
making  it,  diameter,  heat  it  to  a  wfcite  heat,  which  will  open  the  porei 
of  the  steel,  and  give  it  the  smallest  expansive  power,  that 
steel  of  this  texture  is  possessed  of.  When  cold  straighten 
it  with  a  mallet  of  wood  on  a  wooden  block,  that  no  part 
may  be  condensed  partially;,  which  would  be  the  case,  if  a 
hammer  and  anvil  were  used*  Then  cast  a  solid  rod-of  zinc 
12*5  inches  long,  *68  diameter,  with  the  lowest  heat,  that 
will  fuse  it;  and  pour  it  into  a  metal  moojd*  This  will  give 
it  the  greatest  density,  consequently  the  greatest  expansion, 
that  zinc  is  possessed  of.  Then  bpre  a  hole  through  the 
centre  of  it  longitudinally,  that  it  may  move  freely  on  the 
•reel  rod,  which  has  a  nut  and  screw  at  the  bottom  end  ttt 
regulate  the  clock  to  time ;  the  bob,  as  shown  in  the  en* 
graving,  rests  on  the  upper  end  of  the  cylinder  of  zinc,  and 
will  continue  in  the  same  place,  whatever  expansion  or  con- 
traction takes  place,  if  the  adjustment  be  correct. 
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If  olatioa  was  used  instead  of  steel,  and  steel  instead  of  Pfcttm  &  steel 

^ till  Kwitii* 

ainc,  a  pendulum  might  be  made  equally  good,  and  mora  * 
compact ;  but  not  at  to  small  an  expense. 

The  above  dimensions  are  to  be  understood  in  the  finished  The  dimen- 

,  »  %  s  tons  above  foff 

state  of  their  diameter*  and  lengths,  proper  for  a  second  a  gecond  ^ 
pendulum.  duh»n>. 

1  have  constructed  a  pendulum  on  this  principle,  which  Answered  an 
ha*  beep  in  use  some  months,  and  I  have  the  satisfaction  to  truU 
find  it  has  answered  my  expectations ;  the  temperature  of 
the  room  wts  from  68  to  34  degrees,  and  no  variation  of  the 
clock,  when  compared  with  my  other  clock,  which,  from 
tnany  years  trial,  I  know  to  be  a  good^ne,  in  a  room  where 
the  thermometer  does  not  vary  more  than  four  degrees. 

The  difficulty,  or  rather  impossibility  of  making  a  good 
pendulum,  where  a  compouod  metal  as  brass  is  employed,  meu\* 
arises  from  the  circumstance,  that  neither  brass  nor  any 
compound  metal  can  be  made  uniform,  not  even  for  one 
foot  in  length  ;  and  then  if  drawn  into  wire  the  parts  acquire 
a  longitudinal  grain,  which  adds  to  the  variation  of  the  ex- 
pansive powers.    To  avoid  this,  line  has  been  substituted,  and  of  ziac 
with  no  more  certainty  of  success ;  for  if  a  pendulum  is 
made  in  the  summer,  and  the  steel  pins  Ml  the  holes  well, 
and  it  is  exposed  to  a  severe  froet,  and  put  to  the  clock  for  , 
only  a  few  years,  the  invisible  fissures  will  become  visible  in 
the  performance  of  the  best  clock,  and  a  visible  separation 
render  the  peodulum  useless ;  as  1  have  witnessed. 

I  am  willing  to  furnish  the  Society  with  any  farther  infor- 
mation in  my  power  upon  the  subject. 

Woolmich,  Ayril  27,  1*09*  ADAM  REID. 


VIII. 


Method  of  ascertaining  the  Hour  in  the  Night,  by  on  Appa- 
ratus connected  with  a  common  Wateh :  by  Mr.  G.  Spark, 
of  Elgin,  Murrayshire,  Scotland*. 
SIR. 

33y  Mr.  John  K ewtort,  watchmaker,  I  have  forwarded  Intention  for 
an  invention  for  knowing  the  hour  in  the  dark,  by  feeling.  knawin«  lh« 

»  TrtOS.  Of  th>  Sot  of  ArW,  to!.  XXV1I1,  p.  234.   The  filter  mo 
^wmv^tsMr.Spsrkfbtikltlfttertiofi. 

J  think 
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I  think  it  preferable  to  a  repeater,  on  account  of  »U  simpli- 
city and  cheapness,  it  i»  uot  liable  to  be  out  of  order,  aud 
it  does  not  require  the  exertion  necessary  for  pushing  the 
pendant  of  a  repeater,  or  disturb  any  person  ueur  it« 

For  these  reasons  1  diffideutly  wish  to  have  the  hooour 
of  laying  this  invention,  which  1  call  a  Noctuary,  before  the 
Society  ;  and  to  be  favoured  with  their  decision  on  its  merits. 

I  am,  sir, 
Your  respectful  and  obedient  servant, 

Elgm,  March  7,  1810.  GEORGE  BP  ARK* 

-  < 

Reference  to.  the  Engraving'  0/  Mr,  Spark**  ISioctuary, 

PA  VI,  Fig.  3,  and  4. 

The  tpparatat    A  A,  fiff*  3,  is  n  mahogany  board,  upon  which  two  others. 

B  and  C,  are  fixed,  so  as  to  form  a  groove  beneuth  ami  uut 
derneath  them,  in  which  the  index  D,  shown  senn-atelv-  at 
fig.  4,  descends.— On  the  opposite  side  of  the  bomd  u  flap 
or  door  of  mahogany  is  fixed  by  two  h into  s,  a  a,  and  a 

-  clasp  ;  between  this  and  the  hoard  A  A  u  catiiy  is  formed  to 

-  contain  the  watch,  as  shown  by  the  detted  circle  X ;  the 
dial  appearing  through  a  circie  in  the  door,  a  hole  is  made 
through  the  hoard  A,  opposite  the  fusee  square,  to  recti ve 
a  key,  upon  which  the  small  pulley  E  is  fixed,  and  from 
whith  the  index  D  is  suspended  by  a  tine  tineatl  in  the 

.  groove  above-mentioned.  It  is  plain,  that,  as  the  fusee* 
square  and  pulley  E  revolve,  the  index  descends,  and  points 
out  the  hour  by  coining  opposite  the  several  marks,  com* 
mencing  at  nine  and  ending  at  seven,  which  are  fixed  upon 
the  board  B  ;  the  marks,  from  twelve  to  seven,  are  made  by 
pins  projecting  from  the  surface,  so  as  to  be  readily  distin- 
guished by  the  finger;  the  index,  represented  in  perspective 
at  L,  fig.  4,  is  made  very  light,  that  it  may  not  influence  the 
motion  of  the  watch.  The  watch  must  be  wound  up  before 
it  is  placed  in  the  frame,  and  the  thread  wound  up  on  the 
pulley  E,  so  much  as  to-  suspend  the  index  nearly  the 
height  of  the  hour  when  it  is  set ;  the  key  is  then  pushed  on 
the  fusee-square,  and  if  the  iudex  does  not  point  exactly  at 
the  ri^M  hour,  the  scale  B  can  be  slid ed  up  or  down  to  acU 
just  it ;  the  screws  ddt  which  hold  it,  being  fitted  in  grooves 
for  this  purpose  ;  after  this  setting,  the  index  will  point  Out 

any 


Digitized  by  Google 


CCLTPBS  OF  tBB  ONION,  gfla 

any  succeeding  hour,  descending  a  division  at  each.  F  U 
the  ring  by  which  the  instrument  is  suspended  ;  and  G  it  * 
hole,  io  which  the  key  on  the  pulley  £  is  placed, 
watch  is  removed,  and  the  instrument  out  of  use. 


IX.  , 

On  Ikr  Management  of  the  Onion.    By  Thomas  And&ew 
Knight,  Esq.  F.  R.  S.9 

* 

The  first  object  of  tfye  Horticultural  Society  being  to  Culture  or  use 
point  out  improvements  in  the  culture  of  those  plants,  f»| pl*nts  a 
which  are  extensively  useful  to  the  public,  1  send  a  few  *ri,aeo^ea* 
remarks  on  the  management  of  one  of  these,  the  onion ; 
which  bath  constitutes  oue  of  the  humble  luxuries  of  the 
poor,  and  grids  its  way  in  various  forms  to  the  tables  of  the 
affluent  and  luxurious* 

Every  bulbous  rooted  plaut,  aod  indeed  every  plant  Growth  of 
which  produces  leaves,  and  lives  longer  than  oneyear,  gene-  0ulbs, 
rates,  in  one  season,  the  sap,  or  vegetable  blood,  which 
composes  the  leaves  aud  roots  of  the  succeeding  spring; 
and  when  the  sap  has  accumulated  during  one  or  more 
seasons,  it  is  ultimately  expended  in  the  production  of  M«s- 
aud  seeds.  This  reserved  sap  is  deposited  in,  and 
in  a  great  measure,  the  bulb  ;  and  moreover  the 
quantity  accumulated,  as  well  as  the  period  required  for 
its  accumulation,  varies  greatly  in  the  same  species  of  plant, 
under  more  or  less  favourable  circumstances.  Thus  the 
anion  in  the  south  of  Europe  acquires  a  much  larger  size, 
during  the  long  and  warm  summers  of  Spain  and  Portugal, 
in  a  single  season,  than  in  the  colder  climate  of  England  ; 
but  under  the  following  mode  of  culture,  which  I  have 
long  practised,  two  summers  in.  England  produce  nearly 
the  effect  of  one  in  Spain  or  Portugal,  and  the  onion  as- 
nearly  the  form  and  size  of  those  thence  imported* 

•  Jraas.  of  the  Horticultural  Society,  vol.  I,  p.  157* 
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method  of  ob-  Seeds  of  the  Spanish  of  Portugal  onion  are  sown  at  the 
^^°ft>°|^1*  usual  period  in  the  spring,  very  thickly,  and  in  poor  soil ; 
S^i*h,  generally  under  the  shade  of  a  fruit  tree:  and  in  such  wtuu 
ations  the  bulb*  in  the  autofnn  are  rarely  found  much  to 
exceed  the  size  of  a  large  pea.  These  aro  then  taken  from 
the  ground,  and  preserved  till  the  succeeding  spring,  when 
they  are  planted  at  equal  distances  from  each  other,  and 
they  afford  plants,  which  differ  from  those  raised  immedi- 
ately from  seed  only  in  possessing  much  greatef  strength 
and  vigour,  owing  to  the  quantity  of  previoub'y  generated 
sap  being  mueh  greater  in  the  bulb  than  in  the  seed.  The 
and  excellent  bulbs,  thus  raised,  often  exceed  considerably  live  inches  in 
for  keepuij.  diameter,  and  being  more  mature,  they  are  with  more  cer* 
taint y  preserved,  in  a  state  of  perfect  soundness,  through 
the  winter,  than  those  raised  from  seed  iu  a  single  season* 
The  same  effects  are,  in  some  measure,  produced  by  sow- 
ing the  seeds  in  August,  as  is  often  done;  but  the  crops 
often  perish  during  the  winter,  and  the  ground  becomes 
eom  pressed  and  soddened  (to  use  an  antiquated  term)  by 
the  winter  rains;  and  I  have  in  consequence  always'  found, 
that  any  given  weight  of  this  plaut  may  be  obtained,  with 
less  expense  to  the  grower,  by  the  mode  of  culture  I  recom- 
mend, than  by  any  other  Which  I  have  seen  practised. 


— — 


Hints  relative  to  the  Culture  of  the  Early  Purple  Brocoli,  at 
practised  m  the  Garden  of  Daniel  Beale9  Esq*  at  Edmon- 
ton.  By  Mr.  John  Ma  her,  F.  tf.  £*• 


Broeoti  JOtlch 
iinproted. 


F 


EW  vegetables  have  been  more  improved  of  late  year* 
than  broeoii*  so  that  it  now  almost  equals  in  flavour  and 
magnitude  the  delicate  cauliflower,  over  which  it  has  toe  de- 
cided advantage  of  being  more  hardy,  and  may,  by  a  little 
management,  be  procured  through  the  whole  winter. 
Whiteness  a       Several  varieties,  differing  in  colour  from,  white  to  deep 
prrfecuna^  purple,  are  sold  by  our  ourserymen ;  and  as  all  plants  of 
fenvily  *  '  *  tms  u»tural  family  become  less  alkalescent  and  more  pala- 

•  Tians.  of  me  Hortieultarsl  Society,  Vof.  !,p.  11$: 

fable 
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table  in  proportion  as  they  approach  to  a  pale  or  *rfate 
colour,  stich  varieties  will  undoubtedly  be  preferable  to 
purple  ones,  if  they  torn  out  equally  hardy  :  nor  are  we  to 
despair  of  raising  them,  by  patience  and  perseverance  in  se» 
leciing  the  largest  and  whitest  specimens  of  the  common 
brocoli  for  seed.  .  *• 

All  attempts  of  this  kind  however  demand  both  a  long  Difficulties  in 
time,  and  no  trifling  expense  ;  nor  can  they  be  easily  pro-  pursuit, 
scented,  except  in  the  insulated  grounds  of  those  gentle- 
men, whose  liberality,  like  that  of  my  master,  rivals  their 
extensive  possessions  :  for,  out  of  a  great  number  of  plants 
set  apart  for  teed,  perhaps  not  even  one  may  answer  our 
wishes;  and  if  a*  brisk  gale  of  wind,  or  wandering  bees,  * 
bring  the  pollen  of  any  other  variety  to  their  fiowePs,  the  ' 
progeny,  in  ninety-nine  instances  out  of  a  hundred,  will  be 
deteriorated  instead  of  improved,  and  in  no  ease  prove  the 
"identical  variety  sown. 

The  brocoli,  of  which  I  am  now  emboldened  to  ofTer  some  Excellent  bra- 
account  to  the  Horticultural  Society,  is  reported  to  have  J^j* *lw*e 
been  introduced  from  the  Cape  of  Good  Hope,  by  the  Hon". 
Marmaduke  Dawnay,  and  first  cultivated  in  Surry,  where 
it '»  called  the  early  Cape  brocoli.  Packets  of  seed,  first 
sent  here  from  Italy,  which  appear  to  me  to  have  produced 
tbe  same  variety,  have  also  been  sold  for  two  seasons  by  Mr. 
Grange,  fruiterer,  in  Covent  Garden  and  Piccadilly :  ft 
mar  therefore  easily  be  obtained,  and  onr  principal  care 
now  must  be  to  preserve  it  in  its  present  magnitude  and 
excellence. 

My  method  of  treating  it  is  as  follows.    Three  crops  are  Tuueof  sow- 
sown  annually:  the  first  between  the  12th  and  J  8th  *f  in**  the  sc^di, 
April :  a  second  between  the  18th  and  94th  of  May  :  the 
third  between  the  I Oth  and  *5tH  of  August:  these  suc- 
cessive crops  supply  the  family  from  September  till  the  end 
of  May. 

■ 

•The  result  o/  an  action  for  damages  brought  in  Westminster  Halt  •  " 

irore  ihza  a  century  ago,  against  an  innocent  but  unfortunate  gardener, 
for  selling  cauliflower  seeds,  which  only  produced  long-leaved  cabbages, 
has  been  stamped  with  immortality  by  the  pen  of  Lmneus,  in  his  cele- 
brated treatise  on  the  sexes  of  plants,  the  Sponsalia  rfantaruro,  and  con* 
firms  this  remark  of  the  author'*  rery  forcibly.  Seer. 

The 
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The  seeds  are  scattered  exceedingly  thin,  in  a  border  of 

my  rich  light  earth.   Not  a  weed  is  suffered  to  appear ; 
and  when  »he  young  plants  hate  from  8  to  10  leaves,  which 
i*  iu  about  a  month,  they  are  finally  planted  out  at  the 
distance  of  two  feet  every  way,  in  a  piece  of  sandy  loam, 
which  has  been  well  prepared  for  the  purpose  by  digging, 
and  enriching'  it  with  a  large  portion  of  very  rotten  dung, 
-  i      frequently  turned  over  to  pick  out  every  sort  of  grub,  or 
insect  deposited  in  it.   The  ground  is  kept  constantly  clean 
'  by  hoeing,  whenever  a  seed  leaf  of  any  weed  springs  up  % 
and  the  loose  surface  is  drawn  together  into  a  heap,  round 
the  stem  of  each  plant. 
Second  crop       The  second  crop  is  treated  exactly  as  the  first;  but  th* 
far  waiter  use.  pjanU  jeft  m  t0e  &eed  bed  are  permitted  to  remain 

8  or  10  days  longer,  to  gain  more  strength.  They  are  then 
transplanted  ioto  pota  of  the  size  called  sixteen*,  filled  with 
very  rich  compost,  placing  them  close  to  each  other  in  the 
shade,  and  duly  watering  the  plants,  till  they  begin  to  grow 
•  r  i .  j  .  freely.  After  this,  the  pots  are  plunged  in  the  open  ground 
at  two  feet  distance  from  each  other  every  way,  and  about 
3  inches  under  the  general  level,  leaving  a  hollow  or  basin 
each  plant,  to  retain  any  water  given  to  them  when 
By  the  time  the  pots  are  filled  with  roots,  and 
the  autumnal  rains  render  watering  unnecessary,  the 
basins  are  filled  up  by  drawing  the  earth  round  each  plant, 
at  the  same  time  pressing  it  firmly  down,  to  prevent  the 
wind  from  shaking  them.  A  few  of  these  plants  in  pots 
sometime*  show  flowers  too  soon,  and  to  guard  them  from 
early  frost,  a  leaf  or  two  is  broken  down  over  them.  On 
the  approach  of  settled  frost  in  December  and  Jauuary, 
alt  the  pots  are  taken  up  and  removed  to  a  frame,  pit,  or 
abed,  where  they  can  be  sheltered  from  the  extreme  seve- 
rity of  the  winter,  but  have  air  when  it  is  milder,  and  by 
this  method  a  supply  is  preserved  for  the  table  in  the 
Translating  hardest  winters.  To  make  brocoli  succeed  in  pots,  I  find 
injurwias.  ^  experience,  that  it  should  be  potted  immediately  from 
'the  seed  bed.  If  it  is  transplanted  oftcuer,  the  head  or 
flower  is  both  less  in  size,  and  runs  much  sooner  after  it 
forma*  For  the  same  reason,  I  never  prick  out  or  trails- 
plant'  tbe  general  crops ;  and  as  the  temperature  of  our 

climate 
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climate  doe*  not  suffer  vegetation  to  go  oa  briskly  from 
October  to  March,  by  following  this  method,  the  beads  of 
flower  will  remain  a  longtime  in  a  slate  of  rest  after  they 
axe  farmed  without  bursting,  and  heads  from  6  to  7  inches 
diameter  are  the  ordinary  produce  ofourplnnts. 

The  seeds  of  the  third  crop  are  sown  in  a  frame,  or  under  Third  crop, 
hand  glasses ;  and  about  the  third  week  in  October  the 
plants  become  strong  enough  to  remove*  as  in^the  two- 
former  crops.    From  this  towing,  the  best  plants  are  sc-  Seed  plain*, 
lected  for  seed,  and  placed  3  or  4  under  a  hand  glass  ac- 
cording to  iu  size  ;  3  however  are  sufficient,  for  they -should 
not  afterward  be  disturbed.    They  are  gently  watered  and 
covered,  till  they  have  made  fresh  roots ;  after  which  air  is 
plentifully  admitted,  treating  them  through  the  winter 
exactly  hke  cauliflower  plants.    From  the  hints  already 
given,  it  may  be  deduced,  that  these  seedling  plants  should 
not  oo\y  be  placed  in  a  part  of  the  garden  remote  from  every  „ 
other  variety  of  the  cabbage  tribe,  but  that  no  plant  what*  General  can- 
ejver  of  any  variety,  except  it  is  wanted  for  seed,  should  be  ll,,n„^J^J:li^5 
suffered  accidentally  to  show  a  flower  in  the  garden ;  and  " 
this  business  in  the  months  of  May  and  June,  when  two  or 
three  hot  days  olten  produce  the  effects  of  apparent  en- 
chantment, by  suddenly  bringing  radishes,  turnips,  boor- 
cole,  cabbages,  sea  kale,  and  cauliflowers  into  bloom,  re- 
quires very  strict  attention  on  the  part  of  the  gardener. 

  — 


XI. 

- 

On  some  Exotics^  which  endure  the  open  Air  in  Devonshire. 
In  a  Letter  to  the  Right  Hon.  Sir  Joseph  Bakes,  Bart. 
K.  B.  fa  JBy  A.  Hawkxns,£5o*. 

SIR, 

Though  i  have  no  knowledge  of  the  Horticultural  Exotic*  grow- 
Society,  but  through  the  medium  of  extracts  in  the  last  l1?*.*!?^ 
Monthly  Review,  (which  informed  me  of  its  existence),  yet,  shirt, 
struck  with  your*'  Hints  respecting  the  proper  Mode  of  in- 
uring tender  Plants  to  our  Climate,'*  and  residing  in  the 
very  warmest  part  of  England  (the  South  Flams  of  Devon- 
shire, of  which  I  am  a  native),  within  view  of  an  inlet  of  the 

•  Traas.  of  the  HorlSoc.  vol.  1,  p.  175. 
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sea,  I  am  led  to  state  to  yon  some  facts,  that  perhaps  may 
not  be  wholly  unworthy  of  notice. 
Camellia  Jau©.  In  October,  1795,  a  camellia  japontea  was  planted  here 
among  other  shrubs  in  the  open  ground  ;  it  has  stood  every 
winter  since,  without  the  smallest  shelter,  thrives  well,  and 
has  never  had  a  branch  or  leaf  injured  by  the  weather ;  it 
is  now  about  four  feet  high,  the  site  of  a  gooseberry  bush, 
but  has  not  flowered. 

Two  plants  of  the  fuchsia  eoccinea  were  plaoted  about 
four  years  ago  under  a  brick  wull  facing  the  south.  At 
first  the  branches  suffered  by  the  frost,  but  they  put  forth 
new  shoots  in  the  spring,  with  much  strength,  and  have 
flowered  well  every  summer.    During  the  last  two  years  I 
was  absent,  bnt  I  understand,  that  only  the  extremities  of 
the  branches  were  injured,  and  they  have  always  flowered 
in  great  perfection. 
Solan um  pseu.    Some  plants  of  solanum  pseudoeapsicum,  or  amomum 
tocafitcum.    pl'mii,  are  also  under  a  brick  wall,  (but  not  nailed  against 
it)  which  have  stood  many  years,  and  only  a  small  part  of 
the  very  extremities  of  their  branches  has  been  injured  by 
,  frost. 

Myrtles.  Myrtles  of  every  kind  (even  the  doubled  blossomed  and* 

orange)  do  exceedingly  well  in  the  open  ground,  though 
the  silver,  from  the  richness  of  the  soil,  soon  becomes 
plain*. 

Buddies  glo-  The  buddlea  globosa  likewise  stands  the  climate ,  and 
bosa*  some  of  the  plants  are  ten  feet  high,  spread  wide,  and  make 

a  handsome  appearance.  One  of  them  is  placed  in  a  situ* 
atioo  open  to  the  north-east  winds,  where  the  sun  cannot 
shine  during  the  short  days,  yet  it  has  stood  there  since 
1794,  and  never  had  more  than  the  extremities  of  the 
branches  hurt. 

American  About  two  miles  from  my  house  is  the  small  seaport  town 
**oe'  of  8aJ0on.be,  just  between  those  two  well  known  poiuts,  tba 

'  Prawl  and  Bolt-head,  the  latter  of  which  is  in  the  parish 
whence  this  letter  in  written,  a  place  that  the  sea  washes  on 
three  sides.   Perhaps  of  all  spots  in  the  British  isles,  Sal* 

•  1  harveseen  myrtles,  as  far  up  the  channel  as  Weymouth,  both  broad 
and  narrow  leared,  at  least  tweWeor  fifteen  feet  high,  trained  against  walls 
la  the  open  air,  as  jessamine  commonly  is*  C. 
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combe  is  the  very  6 ret  for  climate  and  shelter.  The  cele- 
brated Doctor  Huxam  used  to  call  it  the  Mont  pel  lier  of 
England.  In  1774,  a  large  American  aloe,  only  twenty- 
eight  years  old,  and  which  had  always  stood  in  the  open 
ground,  without  covering,  flowered  there ;  it  grew  to  the 
height  of  twenty-eight  feet,  the  leaves  were  six  inches  thick, 
and  nine  feet  in  length,  and  the  flowers,  on  forty-two 
branches,  innumerable. 

Several  plant*  of  the  verbena  triphylla  are  growing  at  Three  leaved 
Sal co robe  in  the  open  ground,  and  are  now  six  fret  high,  vervain. 
I  have  not  tried  any  of  them  myself;  but  as  I  expect  to  be 
more  at  borne  in  future,  than  for  some  years  past,  I  shall 
not  fai)  to  add  this  plant  to  those  tender  shrubs  already 
growing  around  me* 

Oranges  and  lemons,  trained  as  peach  trees  against  walls.  Oranges  and 
and  sheltered  only  with  mats  of  straw  during  the  winter,  hove  ltWM>$9 
been  seen  in  a  few  gardens  of  the  south  of  Devonshire  for 
these  hundred  years.  The  fruit  is  as  large  and  fine  as  any  from 
Portugal ;  some  lemons  from  a  garden  near  this  place  were, 
about  thirty-five  or  forty  years  ago,  presented  to  the  King 
by  the  late  Carl  Poulett,  from  his  sister  Lady  Bridget  Bas- 
tard, of  Gerston  ;  and  there  are  trees  still  in  the  neigh- 
bourhood, the  planting  of  which,  I  believe,  is  beyond  me- 
mory.    The  late  Mr.  Pol  I  ex  fen  Bastard  (uncle  of  the  Trees  from 
M.  P.  for  Devon,)  who  had  the  greatest  number  of  oranges  *«i  bear  the 
and  lemoos  of  any  one  in  this  country,  remarked  above 
thirty  years  since  (what  tends  to  confirm  your  experiments), 
that  he  found  trees  raised  from  seed,  and  inoculated  in  his 
own  garden,  bore  the  cold  better  than  oranges  and  lemons 
imported.  1  have  the  honour  to  be, 

.  '       Sir,  your  very  obedient  Servant, 

A.  HAWKINS. 

Alston y  near  Kingsbridge,  Devon, 
December,  II,  1809.  ' 

;  :    ■         •  »    ■  ■  • 
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On  a  new  variety  of  Pear,   By  Thomas  Akdrbw  Knight* 

Esq,  F.  R.  S.  #c*. 


Hi 


AD  the  pear  been  recently  introduced  into  England 
Remarks  on    from  a  climate  similar  to  that  of  the  south  of  France,  in 
of  the  *>"lr^    w^lon  ^  ^ac^  been  found  to  ripen  in  the  months  of  August 
and  September,  and  to  become  fit  for  the  de?sert  in  the 
four  succeeding  months,  it  might  have  been  inferred,  with 
,  little  apparent  danger  of  errour,  that  the  same  fruit  would 

ripen  here  in  October,  and  be  tit  for  our  tables  during  win- 
ter ;  provided  its  blossoms  proved  sufficiently  hardy  to  set 
in  our  climate.  But  had  many  varieties  of  this  fruit  been 
proved  by  subsequent  experience  to  be  capable  of  acquiring 
maturity  before  the  conclusion  of  our  summer,  and  in  the 
early  part  of  the  autumn,  without  the  aid  of  a  wall,  scarcely 
any  doubts  could  have  been  entertained  of  the  facility  of 
obtaining  numerous  varieties,  which  would  ripen  well  on 
standard  trees  to  supply  our  tables  during  winter;  for  it 
would  be  very  extraordinary,  if  the  whole  of  our  summer, 
and  of  our  long,  and  generally  warm  autumn*  would  not  ef- 
fect that,  which  a  part  of  our  summer  alone  had  been 
proved  to  be  capable  of  effecting;  nevertheless,  though 
varieties  of  the  pear  abound,  which  bear  and  ripen  well  in 
the  early  part  of  the  autumn,  we  possess  scarcely  any  good 
We  have  no    winter  pears,  which  do  not  require  an  cast  or  west  wall,  in 

food  winter  the  warmer  parts  of  England,  and  a  south  wall  in  the 
peats  that  are    ,  ...  «...  .  .     P  .  _ 

standards.      colder  parts.    1  nis  can  arise  only  from  the  want  of  va- 
rieties ;  and  I  venture  most  confidently  to  predict,  that 
(if  proper  experiments  be  made  to  form  such  varieties)  win- 
But  such       ter  pears,  of  equal  merit*  with  those  which  now  grow  on  our 

umed  bC  °b"  t**1  waUs»  Wl!l  be  obuined  m  ^e  utmost  abundance  from 
and  the  pears  standard  trees ;  and  that  such  pears  majr  be  sold  with  sum- 
sold  as  cheap  cient  profit  to  the  grower,  on  as  low  term*  as  apples  are  now 
as  apples.  during  winter :  for  I  have  had  several  opportunities 

of  observing,  that  the  fruit  of  seedling  pear  trees  generally 
bears  a  considerable  resemblance  to  that  of  their  parent 
trees  ;  and  the  experiments  I  have  made  on  other  species 

•  Traos,  of  the  Horticultural  Society,  vol.  I,  p.  178. 
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of  fruits  induce  me  to  believe,  that  a  good  copy  of  almost 
any  varietur  may  be  obtained  ;  and  as  I  have  more  than 
once  suTceeded  in  combining  the  tardiness*  and  vigour  of 
the  yellow  Siberian  crab,  with  the  richness  of  the  geldeK 
pippin,  1  dr>  not  doubt  of  tlie  practicability  of  combining; 
the  hafrdirtess  of  the  swan's  egg  pear  with  all  the  valuable 
qualities  of  the  olmar,  or  bezi  de  Chaumohtel ,  and  I  con* 
sider  the  climate  of  England  as  peculiarly  well  calculated' 
for  the  necessary  experiments*.  i 

I  am  disposed  to  annex  sotne  degree  of  importance  to  the'pbeap  fruitt 
production  of  abundant  crops  of  fruit  to  supply  our  mar- ^uonS'vtevr* 
kets,  at  a  moderate  price,  doring  the  winter  and  spring;  for' 
it  has  been  often  observed,  that  great  manufacturing  towns 
hare  beeo  generally  more  healthy  in  seasons,  when  fruits  have  » 
aboonded,  than  in  others;  and  the  same  palate,  which  is  ac- 
customed to,  and  pleased  with  sweet  fruits,  is  rarely  found 
to  be  pleased  with  spirits,  or  strong  fermented  liquors: 
therefore^  as  feeble  causes,  which  are  constantly  operating, 
ultimately  produce  very  extensive  effects  on  the  habits  bf 
mankind,  I  am  inclined  to  hope,  aud  to  believe,  that  mar* 
kets  abundantly  supplied  ut  all  stnaon**  with  fruits  would ; 
have  a  tendency  to  operate  favourably,  both  on  the  physical 
and  moral  health  of  our  people. 

Under  these  considerations,  I  have  amused  myself  with  Attempt*  ta 
attempts  to  form  new  varieties  of  winter  pears ;  and  though  %h*' 
my  experiments  are  yet  in  their  infancy,  and  I  have  seen  the 
result  of  one  only,  and  that  under  very  unfavourable  circum- 
stances, I  am  induced  to  state  the  progress,  that  I  have 
made,  to  the  Horticultural  Soeiety,  in  the  hope  that  others 
will  join  me  id  the  same  pursuit. 

In  the  spring  of  the  year  1797,  I  extracted  the  stamina  Experimtnt. 
from  the  blossoms  of  a  young  and  vigorous  tree  of  the  au~ 
turns  bergamot  pear,  which  grew  in  a  very  rich  soil ;  and  I 
introduced,  at  the  proper  subsequetkt  period,  the  pollen  of 
the  St.  Germain  pear,  and  from  this  experiment  I  obtained 
several  fruits,  with  ripe  seeds:  I,  however,  succeeded  in 
raising  only  two  plants.  One  of  these  was  feeble  and  dwarf- 
ish in  its  growth,  aS  wefl  as  wild  and  thorny  in  its  appear- 
ance, and  I  diJ  not  think  It  worth  preserving.    The  other  , 

♦  See  Hort  Trsn».,  vol.  I,  p.  SO:  oi  Joarn.  vol.  XVIII,  p.  189. 
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presented  a  much  more  favourable  character;  and  I  fancied 
that  I  could  discover  in  it  some  traces  of  the  features  of  its 
male  parent.    This  plant  afforded  blossoms  in  the  spring  of 
1808.  but  1  had  very  unfortunately  removed  it  from  the 
seed  bed,  when  it  was  fourteen  feet  high,  in  the  preceding 
winter,  and  as  it  had  oever  been  previously  transplanted  it 
bad  retuined  but  very  few  roots.   Two  of  the  blossoms, 
nevertheless,  afforded  fruit ;  which  began  to  grow  with  ra- 
pidity as  soon  as  the  tree  had  emitted  new  roots,  but  this 
was  not  till  late  in  the  summer ;  and  on  the  8th  of  October 
the  fruit  was  blown  from  the  tree  by  a  violent  storm*  The 
two  pears  were. then  very  nearly  of  the  same  weight  and  size, 
each  being  somewhat  more  than  eight  inches  in  circumfe- 
rence, aud  in  form  almost  perfectly  spherical.   Though - 
bruised  by  their  fall,  the  pears  remained  sound  till  the  be- 
ginning of  December,  when  they  became  sweet  and  melt- 
ing, though  not  at  all  highly  flavoured  :  their  flavour  was, 
however,  better  than  I  expected,  for  they  were  blown  from 
the  tree  long  before  they  would  have  ceased  to  grow  larger* 
if  the  state  of  the  weather  would  have  permitted ;  and  the 
autumn  of  1808  was  so  excessively  wet,  that  some  St.  Ger- 
main pears,  which  grew  on  a  south  wall  in  the  same  garden, 
were  wholly  without  richness  or  flavour. 
Thenew  pear.    'The  new  pear  very  much  resembled  the  St.  Germain  in  the 
fortn  of  the  eye  and  stalk,  and  the  almost  perfectly  spherical 
shape  is  that  which  might  have  been  anticipated  from  the 
forms  of  its  parents.    It  will  probably  acquire  a  very  large 
size  under  favourable  circumstances;  but  removing  from 
my  late  residence  at  Elton,  I  have  been  under  the  necessity 
of  again  transplanting  the*  tree,  and  therefore  I  cannot  ex- 
pect to  see  its  fruit  in  any  degree  of  perfection  till  tbe  year 
Subsequent     1811.   I  have  subsequently  attempted  to  form  other  new 
attempts.       varieties  by  introducing  tbe  pollen  of  the  beorree,  crassane, 
and  St.  Germain  pears,  into  the  prepared  blossoms  of  tbe 
autumn  bergamot,  the  swan's  egg,  and  Aston  town  pears  ; 
but  I  have  not  yet  seen  the  result  of  the  experiments.  Tbe 
leaves  and  habits  of  some  of  the  young  plants  afford,  howe- 
ver very  favourable  indications  of  the  future  produce. 

In  the  preceding  experiments  1  have  always  chosen  to 
propagate  from  the  seeds  of  such  varieties  as  are  sufficiently 

'  *  hardv 
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hardy  to  bear  and  ripen  their  fruit,  ev-n  in  unfavourable  sh«u!d  be  from 
seasons  and  situations,  without  the  protection  of*  wa^;  bVhwdy  TaricUe»» 
cause  in  many  experiments  1  have  made  with  the  view  of 
ascertaining  the  comparative  influence  of  the  male  and  fe- 
male parents  on  their  offspring,  I  have  observed  in  fruits, 
with  few  exceptions,  a  strong  prevalence  of  the  constitution 
and  habits  of  the  female  parent ;  and  consistently  with  this 
positioo  the  new  pear  I  have  described  grew  very  freely  in  * 
an  unfavourable  season,  and  in  a  climate  in  which  the  SU. 
Germain  pear,  when  its.  blossoms  do  not  perish  in  the 
spring,  will  not  grow  at  all,  without  the  protection,  and  re- 
flected heat,  of  a  wall.    I  would   therefore  recommend 
every  person,  who  is  disposed  to  engage  in  the  same  pur- 
suit, to  employ  the  pollen  only  of  such  pears  as  the  St.  Ger-  ' 
main,  the  d'Aucbe,the  virgoleuse,  thebezi,  the  chaumontel, 
<the  col  mar,  or  bergamotte  de  pa*ques,  and  the  seeds  of  the  - 
more  hardy  autumnal  and  winter  kinds.  -* 

1  would  also  recommend  the  trees  from  which  the  seeds  sndthsss 
are  to  be  taken,  to  be  trained  to  a  west  wall  in  the  warmer  J^""110*^ 
parts  of  England,  and  to  a  south  wall  iu  the  colder,  so  that  wall, 
the  fruit  may  attain  a  perfect,  though  lute,  maturity. 
Every  necessary  precaution  must  of  course  be  taken  to  pre- 
vent the  introduction  of  the  pollen  of  any  other  varfet/,  : 
than  that  from  which  it  is  wished  to  propagate,  into  the  pre- 
pared blossoms. 

I  shall  take  this  opportunity  of  pointing  out  to  the  Hor-  A  aew  plum, 
ticultural  Society  the  merits  of  a  new  variety  of  plum,  (Coc*s 
golden  drop)  as  a  fruit  for  the  dessert  during  winter,  fc 
with  which  the  public  are  not  sufficiently  well  acquainted. 
Having  suspended  by  their  stalks,  in  a  dry  room,  some  fruit 
of  this  variety  which  had  ripened  on  a  west  wall;  in  Octo- 
ber, in  the  year  1808,  it  remained  perfectly  sound  till  the 
middle  of  December,  when  it  was  thought  by  my  guests 
and  myself,  to  be  not  at  all  inferior,  either  in  richness  or 
flavour,  to  the  green  gage,  or  drap  d'or  plum.    I  am  in-  . 
formed  by  Mr.  Whitley  of  Old  B  romp  ton,  from  whom  I 
received  it,  that  it  bears  well  on  standard  trees^ 
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29*680 
29'490' 
29-545 
29  515 


4  7 
50 

47 

49 


Min. 

— — 


31 

33 
26 
31 

./> 

'< 

32 
35 
33 
-;« 
32 
31 
34 
36 

29 

28 

31 

3! 

27 

39 

31 

31 

36 

40 

33 

41 

4  2 
40 
42 

42 


Med. 


34-5 
355 
315 
540 

34  0 
3  VO 
37*0 
37  5 

37-  0 
3  6'- 5 

35  5 
34-5 

38-  5 
4T5 
36-0 
34  0 
36-0 
325 
35*0 
40  0 
38  0 
390 
4J-0 
42-5 
4T5 

44  5 

44-5 
45*0 
445 

45  5 


F.vap 


14 


33 


"28 


•29 


Rain 


10 


•12 

•25 


5 


< 


3 


•12 
•24 
•10 


8 


33U 


•32  1 


1  29 


I1'40!' 


o 


N.  B.  The  observation!*  in  each  line  of  the  Tabic  apply  to  a  period  of  twenty* 
four  hours,  beginning  at  9  A.  M.  on  the  day  indicated  in  the  first  column.  A  dash 
ecoutcfi,  that  the  result  is  iuclmUcd  in  the  next  following  observation* 

NOTES 
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NOTES. 

First  Month.  6-  Very  fine  morning :  wet  evening:  the  night  stormy, 
with  much  snow.  7.  Snowy  morning,  stormy  day.  9.  Snow  fell' 
through  the  night,  to  about  three  inches  depth.  10.  a.  m.  Little 
wind,  changing  to  ST.  W. :  a  thaw.  London  Was  thin  day  involve*!,  for 
several  hours,  jn  palpable  darkness.  The  shops,  offices,  &c.  were 
necessarily  lighted  up;  hat,  the  afreets  not  Veinf  lighted  as  at  night, 
it  required  no  Small  care  in  the  passenger  to  find  his  way,  and  avoid 
accident*.  The  sky,  where  any  light  pervaded  it,  showed  theaspect 
of  bronze!  Such  U,  occasionally,  the  effect  of  the  accumulation  of 
between  two  opposite  gentle  currents,  or  by  means  of  a  misty 
I  am  informed  that  the  fuligiuoua  cloud  was  visible,  in  this  to- 
stsnce,  from  a  distance  of  forty  miles.  Were  it  not  for  the  extreme 
mobility  of  our  atmosphere,  this  volcano  of  a  hundred  thousand 
would,  in  winter,  be  scarcely  habitable !  16  A  drippiug 
18.  Misty  morning.  19.  Very  cloudy:  large  lunar  halo: 
stormy  night.  99.  Snowy  evening.  93,  94.  Lunar  halo.  28.  Windy 
night.    99.  Windy  morning :  wet  evening. 

Second  Month.  9.  Gloomy,  with  small  rain  at  intervals.  About 
half  past  7,  p.  m.  the  wind  rose  and  blew  furiously  from  £.  and  8.  fc. 
about  an  hour  and  a  half,  the  Barom.  falUuga  quarter  of  an  inch: 
abating  afterwards,  it  rose  again,  and  (benight  was  stormy. 


RESULTS. 

Winds  from  the  N.  and  W.  to  the  time  of  Full  Moon,  then  from  the 

Eastward. 


»  highest  observation  30-95  incket;  lowest  90/93  inchea; 
34c«xie  of       jMino^l  ancfecs« 

Thermometer:  highest  observation 30p;  lowest  96° 5 
Mean  of  the  period  38°. 

1/40  inehes.    Rain,  (including  the  products  of  snow) 
1  29  inches. 


The  observations  on  the  Barometer  for  the  period,  and  the 
part  of  the  Notes,  were  made  at  Stratford,  by  my  friend  John  Gibson. 

U  L.  HOWARD. 

29,  1819. 
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XIV. 

METEOROLOGICAL  TABLE  for  the  Year,  1811, 

Extracted  from  the  Register  kept  at  Kinfauns  Cattle,  the 
Residence  of  Lord  Gray,  Three  Mites  from  Perth,  jV. 
Britain,  for  the  Year  1811.    Communicated  by  his  Lord* 

*k}P-  ,1.  '     '    f  .     .I'.'i    )  ,  .  >u 


Bar 


oiu. 


1811. 

January.     f|  00  «7 


Mornivg,  8  oV;\v  k^Ei  t^irg ,10  o'clock 
Mean  heiglit  of  |f  Mean  height  of 


March. 
April. 
IVf  *y. 
June. 
July 
AutfUst 
Sept<  i 
October. 
Nov i  inlx  r 
December 


3uU4 
5*9  77 

29  89 

29'99 

3UI7 

2977 

ai>  78 


1; 


33.19 
34*83 
3.9  80 
42  0'> 
50  03 
54  60 
58*01 
54't>3 
50  4  5 
49-54 
42  SO 
35  03 


;  n'.   ;  Baro 
I  29 


Thtr. 


Av.rr.je  of 
the  year. 


20  CO 


45  47 


55 
46 

30  85 

29  7* 
<?9  S3 

2991 

30  00 

29  96 

30  id 

29  7* 
-9*9^ 
29  SO 


33  32 

34  70 

39  70 

40  30 
47  70 
5180 
55  50 
52  75 
5o  96 

49  59 
42-45 
34-85 


Tot,  rain 
fallen 


Number  of  daya. 


Ili<  ll(  8. 


T45 
9  63 

0  90 

1  91 

3  12 

2  20 
2  bfi 
2'7 1 
178 

4  41 

2  97 
1-80 


29*87    I  44*47    ji  28  74 


I 


R  tm  or 
snov. 


14 

16 
9 

14 

SO 

la 
l« 

18 

8 
25 


185 


Fair. 


17 
12 
22 
16 
11 
19 

*7 

13 

23 

6 
16 
16 
— 


J80 


* 


Kinfauns  Cattle  is  three  miles  almost  due  east  from 
Perth.  The  house  stands  about  ninety  feet  above  the  level 
of  the  River  Tar,  and  probably  only  a  few  feet  more  above 
that  of  the  sea. 

Twickenham,  21  Feb.  181?. 

•#*  The  Author  will  be  happ)  to  receive  an  annual  com<£  , 
munication  from  bis  Lordship. 


XV. 

Remarks  on  some  Electrical  and  Electrochemical  Phenomena : 
by  George  John  Singer,  Lecturer  on  Chemistry  and 
Jfniural  Philosophy. 

Electrical!**  the  last  number  of  the  Philosophical  Journal,  a  cor- 
•f  induction,   respondent,  A.  Z.,  concludes  bis  remarks  oj\  Mr.  Anderson's 

experiments 
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experiments  by  observing,  "  that  the  electrical  law  of  indue* 
«•  turn,  which  Mr.  Murray  has  pointed  out,"  affords  soea- 
planatioo  of  the  manner  in  which  the  decomposition,  that 
occurs  at  every  interruption  of  a  metallic  circuit  in  a  fluid, 
is  effected* 

The  term  induction  was  I  believe  unknown  in  electrical  The  term  la. 
science,  till  introduced  by  Ms,  Davy.   That  excellent  che-  D^** 
mical  philosopher  has  indeed  employed  it  very  extensively, 
and  appears  to  consider  it  as  expressing  the  most  important 
principles  of  electrical  action. 

The  general  application  of  this- term  to  so  many  important  Much  oWuri- 
phetiomena  has  been  productive  of  much  obscurity.  Its  J£ °<*a«une4 
meaning,  according  to  Mr.  Davy's  application,  has  never 
been  clearly  defined,  and  is  by  no  meaus  obvious;  while  its 
promiscuous  employment  in  the  explanation  of  various,  and 
diametrically  opposite  effects,  is  contradictory,  absurd,  and 
unintelligible. — My  present  leisure  will  not  allow  me  to 
speak  of  this  subject  so  fully  as  may  be  requisite  to  its  pro* 
per  elucidation ;  but  to  counteract  erroneous  impressions,  I 
shall  briefly  state  some  of  those  inconsistencies,  to  which  1 
have  referred. 

Induction,  as  applied  to  any  electrical  phenomena,  is  un~  Mr-  Davy 
questionably  ao  objectionable  term,  as  in  its  literal  inter-  u*«»ttoex 
pretatiou  it  expresses  nothing  analogous  to  any  known  elec-  p^*^ 
trjcal  effect*    By.  au  attention  to  the  writings  and  lectures  approxinsa- 
of  Mr.  Davy,  it  may  however  be  inferred,  that  bis  intention  coquet!*"* 
is  to  express  that  species  of  action,  which  results  from  the 
approximation*  without  contact,  of  an  un electrified  to  an 
electrified  conductor ;  which  has  been  callej)  by  Volta,  and 
other  electricians,  electrical  influence,  and  ascribed  by  Lord 
Stanhope  to  u  the  nature  of  an  electrical  equilibrium.**  It 
is  well  kuown  to  electricians,  that  an  insulated  conductor, 
when  electrified  either  positively,  or  negatively,  will  alter  - 
the  electrical  state  of  any  other  body  brought  within  a  cer- 
tain  distance  of  it*    This  alteration  will  occur  (though  ra» 
ther  differently)  whether  the  presented  conductor  be  tnsu* 
lated  or  not ;  but  it  cannot  be  properly  investigated,  unless 
the  conductor  is  insulated.    As  an  example,  the  following 
well  known  but  instructive  experiment  may  suffice. 
Insulate  in  a  horizontal  position  a  metal  rod  with  blunt  .Experiment  u 
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iO«r»mfc-  tkis  -or  rounded  terminations,  attach  to  each  extremity  of  this 
rod  a  pair  of  pith  balls,  let  the  rod  and  its  appendices  be 
represented  by  A— B.  Present  the  extremity  A  to  a  positively 
electrified  surface,  but  not  within  its  striking  distance.  Both 
pairs  of  balls  will  open;  and,  if  examined,  A  will  be  found 
negative;  B,  positive  Remove  the  rod  from  the  vicinity  of 
ihfc  electrified  surface,  the  bells  immediately  collapse*  and 
every  ekctric  sign  ceases.  A  proof,  that  no  electricity  has 
been  communicated  to  it,  and  that  the  electrical  appear* 
acces  produced  arise  only  from  the  unequal  distribution  of 
the  natural  electricity  of  the  rod,  during  its  approximation 
*  to  the  electrified  surface ;  seeing  that,  as  soon  aa  this  can $e 

is  removed,  the  effect  it  has  produced  immediately  dis- 
appears. 

Esf»ins''nt  m  If  the  preceding  experiment  be  varied,  by  bringing  one 
w^Jr* r*  f,aft  of  ^ — ^  within  the  striking  distance  of  the  positive 
surface,  each  pair  of  pith  balls  will  open  as  before,  but  they 
will  be  similarly  electrified,  being  both  positive;  and  thiseffect 
(arising  from  communicated  electricity)  will  be  permanent  ; 
for,  on  removing  the  rod  A — B  from  its  proximity  to  the 
electrified  surface,  the  divarication  of  its  balls  will  con- 
tinue. 

-term    There  are  some  variations  of  this  experiment  very  import- 


!hA*'^i*ocbs  «»t  to'eWtrica!  theory,  but  I  mention  here  only  the  most 
»p?f:triza      simple  facts,  as  my  intention  is  merely  to  show  the  impro- 
priety  of  applying  the  same  explanation  to  contrary  and 
opposite  efiects* 

From  what  has  been  stated  it  will  be  evident,  there  are 

^i':^wTy  im0  m€tnod9  bv  whicn  an  electrified  surface  may  excite  elec-> 
w*f* :  trical  effects  in  other  bodies* 

*  S^*01*       UK    By  •pproximation.    In  this  case  the  electrified  sur- 
face loses  none  of  its  intensity,  and  the  previously  uneleo 
body  becomes  electrical  only  in  consequence  of  the 
}ital  distribution  of  its  natural  electricity. 
2nd.    By  direct  communication.    In  this  case  the 
nol  surface  loses  part  of  its  intensity,  and  the  body  previously 
nnelecthfied  becomes  electrical  in  consequence  of  an  altera" 
Hon  in  the  quantity  of  its  natural  electricity. 

The  different  effects  of  these  two  methods  of  electrification 
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A-    By  the  first,  w  positive  surface  may  be  employed  to  Different  «<- 
electrify  mother  body  positively*  or  negatively;  or  it  will  fcctf  of 
electrify  the  same  body  at  once  positively,  negatively,  nod 
neutral  in  different  parte  of  its  length;  but  in  this  latter 
case,  the  electrical  effects,  will  last. only  during  the  approxi- 
mation. *♦  f  v  .  »  ■! 

B.  It  is  not  possible  to  produce  these  effects  of  approxi- 
mation, unless  the  bodies  be  separated  by  a  nonconductor* 
the  resistance  of  which  is  sufficient  to  prevent  the  passage  of 
electricity  from  one  to  the  other. 

C.  *By  the  second  method  a  positive  surface  can  only 
communicate  positive  electricity  ;  and  ©ice  versa.  But 
these  communicated  effects  vltc permanent  after  the  separation 
of  the  bodies. 

D.  The  effects  of  communicated  electricity  can  only 
take  place  by  the  actual  contact  of  conducting  bodies,  or 
where  the  intervening  medium  does  not  completely  resht  the 
passage  of  electricity. 

No  two  series  of  phenomena  can  I  think  be  more  distinct  These  two  utt 
than  the  preceding;  their  conditions  of  action  are  directly  ^tP„^°men* 
contrary,  and  it  must  be  consequently  obvious,  the  same 
explanation  cannot  apply  to  both. 

Mr,  Davy  has  however  for  a  long  time  applied  the  term  Mr.  Davy  has 

induction  to  some  of  these  opposite  cases  of  electrical  action  :  "PP1'^1  tBC 

*     i     •  i   •    •      ,      t     ,     »•    term  mdnr- 

for  instance,  the  Leyden  jar,  and  the  insulated  rod  ;  dib-  tionto  both, 

tinct  cases  of  approximation :  the  spiral  tube,  luminous 
word,  electric  spark,  &c,  decisive  instances  of  communi- 
cated etectricity. 

In  the  Bakerian  lecture  for  1807,  an  explanation  of  \he  and  attempted 
voltaic  battery  was  attempted  on  similar  principles;  and  10  ?xplai,l.lhc 

m* .  r  .  action  of  the 

this  explanation  has  been  repeated  every  succeeding  senson  pile  on  the 
in  the  lectures  at  the  Koyal  Institution.  It  assumes,  san,ePnnc'pl*« 
M  that,  with  regard  to  electricity  of  such  low  intensity, 
"  water  is  a:i  insulating  body."  An  assumption,  which  has 
been  decisively  contradicted  by  the  experiments  of  Mr  de 
Luc,  which  prove,  that  the  battery  is  a  conducting  column. 
Yet  Mr,  Davy  con  tin  a  es  to  speak  of  induction,  and  electri- 
cal polarity;  and  A.  Z.  appears  to  think  it  capable  of  ex- 
plaining the  interrupted  circuit;  where  the  whole  column  is 
indisputably  a  conductor,  and  where  the  phenomena  depend 

'on 
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on  the  circwlation  of  electricity  through  its  tchote  length/  or 
in  other  words,  on  the  transmission  of  electricity  from  tetre 
to  wire  through  water,  *  1 

Tbe  existence     I  have  already  stated,  that  the  chemical  changes  pro- 
mJI  aegauve   duced  in  fluid*  by  voltaic  electricity,  at  every  interruption 
P»f*at  each  of  the  metallic  circuit,  are  no  proofs  of  the  existence  of  m 
■TtiaTckc^t   Pos,tire  an<1  a  negative  point  at  each  of  those  interruptions  ; 
wot  pored,     to  long  as  we  have  no  evidence,  that  the  chemical  effects  are 
produced  by  opposite  electrical  states,  and  not  by  the  pe- 
culiar modifications  of  a  current*    We  have  no  such  proof ; 
nor  have  we  yet  electrometrical  demonstration,  that  the  op- 
posite extremities  of  every  wire  in  an  interrupted  voltaic 
cirroit  aqe  oppositely  electrified,  though  Mr.  Davy  has  very 
Mr-  <c  Luc*»  recently  said     it  would  be  easy  to  show  this."    Mr.  de 
***i?!kfa*        Luc's  analysis*  is  the  only  instance  of  an  accurate  examina- 
tion gf  the  electrical  state  of  the  wires,  compared  with  their 
chemical  effects ;  his  conclusion*  are  however  strikingly  ' 
opposed  to  those  of  electrical  energy  ;  they  have  beeu  long 
published,  and  are  not  yet  controverted. 

Let  us  suppose  however  for  a  moment,  that  the  opposite 
electrical  states  are  essential  to  the  chemical  effects.  Can 
Iwfuct-oo  an  we  have  recourse  to  induction  to  explain  them  ?  Certainly 
not,  unless  by  induction  we  mean  communicated  electricity, 
circulation  of  electricity,  or  current  of  electricity ;  for  these 
alone  express  what  we  see  and  demonstrate  in  the  ex* 
per i rn en t ;  and  ore  indeed  employed  (certainly  incau- 
tiously) by  the  same  philosophers  who  speak  of  electric 
energy.  ■  ; 

If  induction  be  strained  to  express  these  terms,  it  cannot 
possibly  be  applied  to  the  opposite  series  of  phenomena, 
viz.  those  produced  by  approximation  only  ;  where  no  cur- 
rent is  produced,  but  merely  a  temporary  disturbance  of  the 
electrical  equilibrium  effected, 

Hfnce  1  think  it  fair  to  conclude,  that  induction,  far 
from  an  electrical  law,  is  a  term  ill  suited  to  express  any 
electrical  action ;  a  term  which  it  would  be  contradictory 
and  absurd,  to  apply  to  all  the  varieties  of  this  influence  ; 
and  which-is  in  any  case  objectionable,  as  involving  the  as-' 
sumption  of  a  principle  of  action  not  proved  to  exist* 

•  See  Journal,  vol.  XXVI,  pp.  U3  and  941.' 

The 
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The  fallacy  of  this  principle  io  oDe  of  its  most  popular  ap- 
plications, the  hypothesis  of  the  Voltaic  battery,  I  shall  con- 
sider in  a  future  letter* 

3,  JVmre'j  Strut,  Cavendish  Savafe, 
February  167a,  1813. 
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On  same  new  Varieties  of  the  Peach.    By  T.  A.  K NIGHT, 

J?*f.,  F.  R.  S.t  4re». 

1$  the  Transactions  of  the  Horticultural  Society  of  1807, 
1  have  mentioned  some  experiments  1  had  made  with  the  for  obtaining 
hope  of  obtaining  new  and  early  varieties  of  the  peachf,  ©fu^pSu 
which  might  provtr  better  calculated  for  our  climate,  than  ' 
those  which  have  been  imported  from  the  southern  parts  of 
Europe :  and  as  the  character  of  some  of  the  plants  that  I 
have  raised  affords  a  fair  prospect  of  success,  I  have  thought 
the  following  account  sufficiently  interesting,  to  induce  me 
to  send  it  to  the  Horticultural  Society.  ' 

la  efforts  to  obtain  new  varieties  of  fruits  of  other  genera,  Management 
T  have  had  reason  to  conclude  from  the  success  of  former  of  the  tree* 
experiments,  that  the  trees,  from  blossoms  and  heeds  0f  J^>l*  s'5m* 
which  it  is  proposed  to  propagate,  should  have  grown  at 
least  two  years  in  mould  of  the  best  quality ;  that  during 
this  period,  tbey  ought  not  to  be  suffered  to  exhaust 
themselves,  by  bearing  any  considerable  crop  of  fruit ;  and 
that  the  wood  of  the  preceding  year  should  be  thoroughly 
ripened,  (by  artificial  heat  when  necessary)  at  an  early  pe- 
riod in  theantumn:  and  if  early  maturity  in  the  fruit  of 
the  new  seedling  plant  is  required,  I  think,  that  the  fruit, 
within  which  the  seed  grows,  should  be  made  to  acquire 
maturity  within  as  short  a  period  as  is  consistent  with  its 
attaining  its  full  size,  and  perfect  flavour :  those  qualities 
ought  also  to  be  sought  in  the  parent  fruits,  which  are 
desired  in  the  offspring ;  and  the  most  perfect  and  rigorous 


Soc.  vol.  I,  p.  166. 
f  See  Journal,  ««!.  XVUI,  p.  195.  * 


offspring 


Di 


1 


f  £2  -SEW  VARIETIES  OF  THE  PEACH. 

* 

offspring  will  be  obtained,  of  plants  as  of  animals/ 
the  male  and  female  parent  are  not  closely  related  to  each 
other*. 

£xpenment.  The  varieties  of  the  peach »  from  which  I  first  propagated, 
were  the  large  French  mignon,  and  the  little  red  nutmeg, 
using  the  stigmata  of  the  former,  and  the  pollen  only  of  the 

,  latter.   The  trees  of  each  variety  had  been  removed  early, 

in  the  spring  of  the  preceding  year  (1801)  from  pots  of  mo- 
derate size  into  others  which  were  very  large,  and  were 
filled  with  mould  of  ttie  moat  favourable  quality,  that  i 

,  could  compose;  and  in  thfee'/pols  the  plants  had  grown 

with  excessive  vigour.  The  aid  of  artificial  heat  was  em- 
ployed in  the  spring  of  1802/10  friable  the  wood  and  bios* 
-soms  of  each  plant  to  acquire  the  most  perfect  state  of  ma-* 
turity  in  the  succeeding  autumn;  and  during  winter  the 
pots  were  defended  from  severe  frost,  that  the  minute  fibrous 
roots  of  the  plants  might  be  wholly  preserved  ;  and  as  the 
spring  approached  the  trees  were  kept  in  as  low  and  equal  a 
temperature  as  possible,  that  the  powers  of  life,  in  the  plants, 
might  not  be  prematurely  excited  into  action,  or  in  any 
degree  uselessly  expended.  Nevertheless*  owing  to  the 
wood  and  buds  having  acquired  matuiity  early,  in  the  pre- 
ceding autumn,  and  an  accumulated  excitability  from  long 
rest  and  cold*  the  blossoms  began  to  swell  rapidly  on  the 
first  approach  of  spring;  and  very  early  in  March  it  became 
necessary  to  place  the  trees  in  the  forcing-boose,,  the 
blossoms  being  so  far  advanced,  as  to  be  subject  to  some 
danger  from  frost.  i  t 

As  soon  as  the  blossoms  had  fallen,  the  frnit  was  ripened 
under  every  advantage  of  heat  and  light*  that  I  could  com- 
mand, the  glass  having  been  taken  off  every  favourable 
bour,  during  the  last  swelling  of  the  fruit,  to  admit  the  solar 
rays,  without  its  intervention.  Tbree  French  mignon 
peaches  only  were  suffered  to  remain  on  each  tree,  ant}  six 
of  these,  (which  attained  the  greatest  ,  state  of  perfection), 

The  trees  bore  afforded  me  eight  plants  in  the  succeeding  spring*  The 

"  three  yeara*  plants  were  two  years  old  when  mentioned,  jp  -  a  former 

i 

•  See  Horticuit.  Tnuw.  of  iftCT,  Pa<t  1,  p.  SO,  or  *>\itii  ■  vet.  XV1H, 
p.  1*9.  ,  » 

j  '  COm  muni- 
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communication,  and  1  then  inferred,  from  tbe  rapid 
change  observable  in  the  character  of  the  leave*  and  general 
growth,  that  they  would  bear  fruit,  as  they  subsequently 
dio\  when  three  years  old.  '  , 

Of  the  new  varieties  thus  obtained  three  are  very  early ;  »«l  oVeiru* 
but  I  have  not  had  an  opportunity  of  comparing  their  tine  r^ocAt^ " 
of  ripening  with  that  of  the  earliest  old  varieties.   For  the 
red  nutmeg  peach  did  not  succeed  at  all  in  my  garden,  aud 
the  blossoms  of  the  early  Anne  were  wholly  destroyed  by  the 
unfavourable  weather  of  the  spring  of  1807  aud  the  follow- 
ing year.   Two  of  the  new  varieties,  however,  ripened-  ten' 
days  before  the  royal  George  peach,  and  three  weeks  be- 
fore the  red  Roman  nectarine,  which  grew  on  the  same  wall, 
utid  adjoined  the  seedling  trees ;  and  therefore  I  conceive 
these  not  to  be  much  later  varieties  than  their  male  parent* 
which  they  strongly  resemble  in  colour,  and  in  the  form  and 
character  of  their  leaves :  but  their  fruit  is  much  larger, 
vuany  having  exceeded  7f  inches  in  circumference.  The 
fruit  of  each  oF  the  new  varieties  is  soft  and  melting,  and 
eery  readily  quits  the  stone;  and  1  thought  the  flavour  of 
one  of  them  quite  equal  to  that  of  any  peach  which  my  gar- 
den produced.    In  their  leaves  and  fruit,  every  tree  forms  a  Eadttmea 
perfectly  distinct  variety,  and  even  where  the  same  stone  ri^*<*  **" 
contained  two  plants,  they  bear  very  little  resemblance  to 
each  other. 

In  the  present  spring  I  exposed  all  the  seedling  plants  DiSrrent  *> 
without  any  covering,  to  ascertain  the  comparative  degrees  h*sAi°f^- 
of  hardiness  of  their  blossoms  ;  and  in  this  respect  I  found 
them  to  differ  very  widely.  The  blossoms  of  two  of  the  va- 
rieties appear,  however,  to  be  very  hardy,  and  promise  an 
abundant  crop  of  fruit,  though  the  season  has  been  more 
than  usually  unfavourable ;  and  1  have  had  the  pleasure  to 
observe,  that  the  best  peach  ts  one  of  the  most  hardy* 

The  success  therefore  of  the  first  and  of  the  only  experi-  H*pe«f  «b- 
inent,  of  which  I  have  fully  seen  the  result,  on  this  species  of  ^"p^ck*^ 
fruit,  has  fully  answered,  and  indeed  exceeded  my  hopes  ;urecs* 
and  I  entertain  little  doubt  that  the  peach-tree  might,  in 
successive  generations,  be  so  far  hardened  and  naturalized  tor 
the  climate  of  England  and  Ireland,  as  to  succeed  well  as 
■  standard  in  favourable  situations.    It  U  my  wish  tfctsy  ffgfljy* 

the  '  1 
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the  effect* of  propagating  successive  generations  alternately 
from  the  open  wall,  and  from  the  hot-house,  and  of  intro-  • 
ducing'the  pollen  from  the  open  wall  to  the  blossoms  of  the 
hot-house,  with  the  hope  of  obtaining  varieties  which  will 

^^n.  ,bc  at  0DCe  bardy  and  early#  Th«  P«ch  does  not,  like  many 
other  species  of  fruit,  much  exercise  the  patience  of  the 
gardener,  who  raises  it  from  the.  seed  ;  for  it  may  always 
be  made  to  bear  when  three  years  old,  and  there  is  some- 
thing in  its-habits  which  induces  me  to  believe,  that  it  might 
be  made  to  bear  at  two  years  old.  1  will  not  venture  to  de- 
cide, whether  it  might  not  possibly  produce  fruit  even  at 
the  end  of  a  single  year;  an<f  therefore,  as  the  improvement 
of  this,  and  other  species  of  fruit,  and  adapting  varieties  of 
them  to  our  climate,  presents  an  ample  and  interesting  field 
for  experiment,  I  trust  that  I  shall  not  labour  in  it  alone.  ■ 
In  prosecuting  such  experiments,  I  would  recommend 
the  seedling  peach  trees  to  be  retained  in  pots,  and  buds 
from  them,  only,  to  be  inserted  in  older  trees ;  for  their  ra- 
pid and  luxuriant  growth  is  extremely  troublesome  on  the 
wall,  and  pruning  is  death  to  them* 


XVII. 

On  tie  AreoHtes,  thai  feU  near  Lissa  in  Bohemia,  on  the  9<f 
of  September,  1808 :  by  Mr.  Rkuss,  Counsellor  of 
Minet\ 

•  .    ,  . 

Account  of  IThE  account  we  have  of  this  fall  of  stones  was  collected 
some  mctwrk  on  the  spot,  by  the  mayor  of  the  place,  four  days  after  it 
o«ai  Lias*  in  happened.  Farther  information  was  collected  afterward  by 
Bohsak.      Mr.  Merkl,  counsellor  of  state,  who  has  lodged  an  official 

statement  of  it  in  the  chancery. 

Lissa  is  a  small  town  of  the  circle  of  Buntzlau,  four  miles 

W.  N.W.  of  Prague,  and  as  many  S.S.W.  of  Jungbuntz- 

lan  ;  two  miles  N.  of  Benatek  ;  two  E.  of  Altbuntrlau  and 

Brandeis;  and  two  W.  of  Nimbourg. 


j.,  ■         •  Ann.  4e  Chi*,  vol.  LXXIV,  p.  S4,   Abridged  by  Mr.  Tata**.  - 
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-  The  oooDtry  where  these  stones  fell  is  a  plain,  extending  The  place 
southward  to  the  Elbe.  The  soH  is  a  poor  dry  sand,  fit  only  de^rib,5d« 
for  rye;  and  the  rocks  that  are,  found  there  are  of  an  argil- 
laceous gritstone  impregnated  with  iron.  The  field  on 
which  one  of  the  stones  fell  was  a  very  loose  sand,  that  had 
just  been  ploughed  up  ;  yet  the  stone  penetrated  into  it  only 
four  inches.  The  secood  fell  in  an  adjoining  field,  the 
soil  of  which  was  rather  harder,  and  more  clayey ;  yet  it 
penetrated  only  four  or 'five  inches.  The  third  fell  in  a 
small  wood  of  fir  trees,  on  a  sandy  ground  covered  here  and 
there  with  turf,  and  likewise  made  an  impression  four  or 
five  inches  deep.  The  fourth,  which  was  found  about  two 
thousand  paces  from  the  village  of  Straton,  weighed  two 
pouuds  and  a  quarter ;  but  one  corner  was  broken  off,  with*  i 
out  the  inquirer's  being  able  to  learn  how.  The  third  stone, 
that  fell  in  the  wood,  weighed  five  pounds  nine  ounces  and 
half,  thougk  all  its  angles  and  edges  bad  been  damaged. 
The  direction  in  which  these  stones  fell  was  from  the 
north. 

The  circumstances,  that  accompanied  this  fall  of  stones,  Circumstances 

*  accompanying 
were  nearly  the  same,  as  have  been  observed  in  other  places,  the  fall. 

On  Saturday  the  3d  of  September,  1809,  at  halt  after  three 
o'clock  in  the  afternoon,  a  loud  explosion  was  heard,  which 
all  the  witnesses  compared  to  a  discharge  of  several  pieces  of 
cannon,  succeeded  by  a  noise  like  that  of  firing  by  compa- 
nies, or  the  roll  of  drums.  This  noise  continued  a  full 
quarter,  or  even  near  half  an  hour.  The  sky,  which  had 
been  very  clear,  appeared  covered  as  with  a  slight  gauze  ; 
yet  the  rays  of  the  Sun  penetrated  easily  through  this  sort 
of  thin  mist*  The  night  preceding  had  been  fine,  calm, 
and  very  clear;  the  weather  had'  been  fine  the  whole  day, 
except  about  noon,  when  a  few  drops  of  rain  fell,  but  the 
clouds  dispersed;  and  about  three  o'clock  in  the  afternoon 
the  heat  was  considerable,  and  the  weather  heavy  ftourd)* 

No  per  sou  saw  these  stones  fall,  so  that  we  know  not 
whether  they  were  black,  or  red,  or  smoking,  when  they  fell ; 
but  some  reapers,  who  took  up  one  as  soon  us  it  had  fallen, 
found  it  as  cold  as  the  stones  around*  It  did  not  soil  the 
fingers,  and  none  of  them  had  any  smell  of  sulphur.  No 
person  observed  auy  lightning,  or  luminous  meteor;  neither 
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raia  nor  wind  was  noticed  ;  and  no  one  felt  any  of  that  un- 
easiness or  oppression*  that  indicates  electricity. 
The  stone*  de-  These  aerolites,  like  all  others,  were  of  a  mixed  suV- 
9Cnh*d'  stance.  They  are  of  a  light  ashen  gray  colour,  fine  grained* 
traversed  in  all  directions  by  little  veius,  and  interspersed 
with  little  disseminated  globules.  Their  specific  gravity  is 
3^6.  Brought  near  a  compass,  they  cause  tht*  needle  to 
move  through  an  arc  of  8*.  When  reduced  to  powder, 
globules  may  be  extracted  from  it  by  the  magnet. 

Analysis  of  the  aerolite  o/Lissa,  by  Mr.  Klafkoth. 

Analysis  of  Though  all  the  external  characters  of  this  stone  of  Litsa 
the  sione.  \ezd  to  the  presumption,  that  it  must  contain  the  same  sub- 
stances as  those,  which  chemical  analysis  has  demonstrated 
in  other  meteoric  stones ;  yet  the  subject  is  too  interesting, 
to  allow  us  to  neglect  an  accurate  examination  of  every  fresh 
specimen,  for  the  purpose  of  discovering  how  or  in  what 
proportions  it  may  differ  from  those  already  analysed. 

Mr.  Reuss  having  sent  me  a  sufficient  quantity  of  this 
•tone,  I  subjected  it  to  the  following  analysis. 
Iron  extracted  «.  «00  grains  were  reduced  to  powder;  and  from  these 
by  the  mag  net.  ^  gr8  were  extracted  by  the  magnet.  These  were  in  small 
ramified  particles.  The  remaining  powder  still  contained 
some  small  sinning  metallic  points,  which  might  be  consi- 
dered as  sulphuret  of  iron,  as  sulphuretted  hidrogen  gas  was 
obtained  from  it  on  treating  it  with  muriatic  acid. 
The  metal  djs  b»  The  29  grs  of  metal  were  dissolved  in  muriatic  acid  by 
the  asMstanceofa  gentle  heat.  Sulphuretted  hidrogen  was 
evolved,  and  the  liquid  at  first  appeared  foul  and  milky. 
Five  grains  of  the  powder  of  the  stone,  that  had  adhered  to 
theglobulea  of  the  iron,  remained  undissolved.  The  acid 
liquor  had  not  trie  emerald  green  colour,  that  the  solution 
of  meteoric  iron  commonly  has;  but  was  simply  greenish, 
which  indicated  but  a  small  portion  of  nickel.  In  order  to 
oxide  the  iron  completely,  I  added  nitric  acid  to  the  boiling 
liquor,  precipitated  the  oxide  of  iron  by  ammonia,  and  lit- 
tered. The  e-nmoniacal  liquor  was  of  a  pale  blue  colour. 
On  evaporating  it  to  dryness,  and  heating  it  red  hot  in  a  pla- 
tina  crucible,  a  lUtle  yellowish  gray  residuum  was  left. 
Thia  residuum,  dissolved  in  nitric  acid,  formed  a  green 
.  -  liquor, 
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liquor,  which  became  blue  on  supersatu ration  with  ammo- 
nia. This  liquor,  evaporated  anew,  yielded  an  apple-green 
salt,  which  was  heated  red  hot,  to  decompose  the  nitrate  of 
ammonia.  The  residuum,  which  was  black,  was  again  re- 
dissolved  in  nitric  acid,  and  filtered,  to  separate  a  blackish 
matter  acquired  from  the  platina  crucible.  The  nitric  sola* 
tion,  precipitated  by  carbonate  of  soda,  yielded  a  pale  green 
carbonate  of  nickel, 
c.    The  171  grs  of  stony  powder  left  by  the  magnet  inTbestony 

•  • .  1    «  •        n        \  -I  nutter  treated 

experiment  a%  with  the  five  grains  oi  earthy  residuum,  were  wi,h 


heated  in  a  silver  crucible  with  twice  their  weight  of  potash. 
This  mixture  became  blueish  by  fusion.  Diluted  with  wa-  lbti?i*t*,» 
ter,  the  lixivium  assumed  a  greenish  hue.  The  filtered 
alkaline  liquor  remained  clear  when  neutralized  by  nitric 
acid.  The  solution  was  evaporated  to  dryuess,  the  salt  re- 
dissolved  in  water  without  leaving  any  residuum,  and  on  ad- 
ding nitrate  of  mercury  nothing  but  a  white  precipitate  was 
obtained.  This  trial,  which  had  been  instituted  for  the  de- 
tection of  chrome,  did  not  afford  the  slightest  indication  of  this 
metal ;  though  some  have  asserted,  that  it  exists  in  aerolites. 

d.  The  powder  of  the  stone  having  been  well  lixiviated,  treated 
and  treated  with  muriatic  acid,  dissolved  in  it  by  the  assist-  jjjjj  rn,ir*a**c 
ance  of  heat.   The  liquor  was  evaporated  to  dryness,  and 

the  residuum  redissolved  in  water  and  filtered.    The  silex, 
welt  washed  and  heated  redhot,  weighed  83*5  grs. 

e.  The  muriatic  solution,  freed  from  silex,  was  precipi-  The  solution 
tated  cold  by  carbonate  of  potash.    The  alkaline  liquor,  ^jj^at, 
separated  from  the  brown  precipitate,  was  subjected  to  of  potash, 
ebullition,  and  mixed  with  as  much  carbonate  of  potash,  as 

requisite  to  precipitate  it.    The  precipitate  consisted  of 


f.  The  brown  precipitate  formed  by  the  carbonate  of  The  precipi- 

potash  in  experiment  e  was  boiled  with  caustic  potash.    The  ^tc  treated 

.   ...  •  -j       ,  w,lh  caustic 

alkaline  liquor,  supersaturated  with  muriatic  acid,  and  then  potash. 

precipitated  by  carbonate  of  potash,  yielded  a  white  fioccu- 

Jent  precipitate-;  which,  after  being  heated  redhot,  weighed 

2*5  grs ;  and  was  found  to  be  alumine,  on  treating  it  with 

sulphuric  acid. 

g.  The  brown  precipitate,  which  had  been  treated  with  Dissolved  la 
potash,  was  dissolved  in  nitric  acid ;  and,  after  the  too  great  J^J^jJ 

of  acid  had  been  saturated  by  soda,  the  liquor  was  succinate  of 

Q  2  precipi-  lroa* 
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precipitated  by  succinate  of  iron,  and  the  precipitate  heated 
redhot :  then,  after  adding  the  oxide  of  iron  obtained  in  ex* 
periment  b,  and  dropping  on  it  a  little  oil,  it  was  heated 
redhot  in  a  close  vessel.    The  oxidulated  iron  in  this  state 
weighed  80  grs,  answeriug  to  58  of  metallic  iron. 
The  liquor         A.  The  liquor  separated  from  the  iron  was  precipitated 
pecipiuttd,    by  carbonate  of  potash  while  boiling.    A  greenish  white 
precipitate  of  carbonate  of  magnesia  was  obtained,  which 
was  added   to  the  carbonate  of  magnesia  of  experiment 
aidthepreci-  *»  ant^  exposed  to  a  strong  red   heat     This  changed 
with* * rMte<1-  *n*  c*°l°ur  reddish,  and  the  magnesia  weighed  48  grs. 
acid.  *U**'lll,riC  JS«Bg  treated  with  sulphuric  acid  diluted  with  water,  half 

a  grain  of  oxide  of  manganese  was  separated  from  it. 
The  solution       >•  The  sulphuric  solution  was  evaporated  to  dryness,  and 
eraponitedand  tne  salt  redissolved  in  a  greut  deal  of  water.    Some  si  lex 

I,  which,  after  calcination,  weighed  2.5  grs.  On 


%  evaporating  the  solution,  small  acicular  crystals  were  ob- 
tained, which  were  sulphate  of  lime,  and  weighed  3  grains, 
,      equivalent  to  one  grain  of  lime. 

k.  The  remainder  of  the  solution  afforded  nothing  but 
sulphate  of  magnesia,  the  quantity  of  base  in  which  was 
only  44  grains,  when  the  weight  of  the  si  lex,  lime,  and  ox- 
ide of  manganese  was  deducted.  1  The  colour  of  the  sul- 
phate of  magnesia  still  tending  to  green,  the  presence  of  a 
little  nickel  was  to  be  presumed.  Accordingly  the  salt 
redissolved  in  water,  and  the  nickel  precipitated  by  a 
of  sulphuretted  hidrogen.  The  oxide  thus  obtained  was 
mixed  with  that  of  experiment  b%  and  exposed  to  a  strong 
red  heut ;  after  which  it  weighed  1*5  gr.,  answering  to  1 
gr.  of  nickel. 

From  the  results  of  this  analysis  it  appears,  that  100  parts 
of  the  aerolite  of  Lissa  gave 

Component  Iron   29 

part*  of  the  Nickel   Ic  ......  0'50 

Manganese    ........  h   0'25 

««  ..43 

Magnesia   *  •  22 

Alumine  /   1*5 

Lime  •«   i   O'SO 

Sulphur  and  lo*s  ••••  •••••  3*50 


,  1 


100 

I  hare 
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I  hare  supposed,  that  all  the  iron  in  the  aerolite  was  in 
the  metallic  state.  Formerly  such  as  could  be  extracted 
by  the  magnet  was  alone  so  reckoned,  the  rest  being  consi- 
dered as  oxide  of  iron.  Hut  as  there  is  no  sign  of  oxida- 
tion in  thi*  tferolite  recently  fallen,  it  is  evident,  that  the 
shining  points,  which  did  not  adhere  to  the  magnet,  were 
pyrites,  in  which  the  iron  was  contained  originally  in  the 
metallic  *t«te. 

The  hypothesis  of  Proust,  that  aerolites  arc  products  of  Promt'*  hypo- 
our  globe,  expelled  from  the  polar  regions  to  fall  nearer  the 
equator,  b  founded  ou  the  total  absence  of  oxigen. 

This  circumstance,  however,  is  equally  favourable  to  the  Thai  of  other*, 
opinion  of  those,  who  suppose  them  to  be  thrown  from  the 
moon ;  mucv  abtronomers  deny  to  this  satellite  an  atmos- 
pher  con  . aining  oxigen,  and  saturated  with  watery  vapours 
like  that  of  our  globe. 

But  it  is  cenatn,  that  the  total  absence  of  this  principle  ^  $tone 
completely  retutes  the  opinion  of  those,  who  believe,  that  could  not  have 

these  aerolites  are  formed  in  the  regions  of  our  atmosphere;  *°"»ed 
.  ,        .  .  .  r  m  tne  atmo*- 

since  the  particles  of  irou  and  martial  pyrites  would  uot  re-  oheic. 
main  even  »o  short  a  time  without  a  commencement  of  oxi- 
dation. 

This  analysis  of  an  aerolite  so  recent  affords  a  fresh  proof, 
that  they  are  all  nearly  of  the  same  nature ;  as  the  preced- 
ing account  by  Mr.  Reuss  shows,  that  they  have  all  been 
projected  from  higher  regions.  But  the  naturalist,  who 
would  honestly  build  only  on  certain  facts,  must  not  be 
ashamed  to  confess,  that  he  is  ignorant  of  their  origin. 

1  shall  add,  that  a  powdered  specimen*  of  an  aerolite,  Meteoric  hods 
which  fell  near  Stannem,  in  Moravia,  on  the  22d  of  May,  of  Suaoern. 
1 80S,  and  of  which  consequently  I  know  not  the  external 
characters,  has  been  sent  me.  This  stone  would  be  a  strik- 
ing exception  to  all  the  aerolites  known,  since,  from  my 
analysis  of  a  very  small  quantity,  it  would  appear  to  be  a 
decomposed  ba*altes.  It  is  to  be  wished  therefore,  that  the 
analysis  should  be  repeated  with  a  piece  of  the  stone  in  its 
entire  state,  possessing  all  the  characters  necessary  to  pre- 
vent suspicion  respecting  it91. 

•  Tbts  stone  hut  bean  analysed  by  VauqueJin,  see  Journal,  vol.  XXV, 
X>  54  ;  and  ik>  duubt  the  pretended  specimen  sent  to  Klaproih  in  powder 
v*«s  an  imposition.  C. 

XVIII. 
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XVIII. 

An  Answer  to  the  Observations  of  Dr.  Pearsoe,  (see  our 
last  Number/  on  certain  Statements  respecting  the  Alkaline 
Matter  contained  in  Dropsical  Fluids,  and  in  the  Serum  of 
the  Blood.   By  Alexander  Marokt,  M*  D.  F.  R. 
one  of  the  Physicians  to  Guy's  Hospital. 

To  Mr.  NICHOLSON, 

SIR, 

The  question  Although  I  feel  extremely  disinclined  to  engage  in 
improper  "*  an^  Pu^'*c  philosophical  controversy,  especially  when  the 
light.  *  object  it  to  vindicate  statements,  the  truth  of  which  any 
common  observer  may  easily  ascertain  by  experiment ; 
yet,  as  there  are  some  points  in  the  above  communication, 
which  do  not  place  the  question  in  its  proper  light,  and 
might  mislead  those,  who  have  not  the  opportunity  of 
ferring  to  the  original  documents,  I  have  thought  it 
sary,  to  offer  in  return  a  few  observations. 

Iti  to  er         ^he  8latC  of  tlie  <ln*8t,on  is  «mply  this:  AH 
•utc.TOP        have  for  a  long  time  agreed  that  the  blood,  and  probably  all 

the  animal  fluids,  contain,  together  with  various  neutral 

gaits,  a  certain  portion  of  alkali  not  combined  with  any  acid. 

This  alkali  has  generally  been  considered  as  being  soda, 

although  a  few  chemists  had  also  noticed  traces  of  potash  in 

some  of  these  fluids.    Dr.  Pearson,  on  the  contrary,  in  ex* 

amining  various  kinds  of  animal  substances,  and  especially 

of  expectorated  matter,  was  led  to  conclude  that  the  whole 

of  the  uncombined  alkali  contained  in  the  animal  fluids  was 

potash,  and  that  they  did  not  contain  uncombined*  soda  in 

any  proportion  whatever. 

Soda  the  only     1°  analysing  the  fluids  of  dropsy,  I  was  naturally  led  to 

"wrn^ha    mclMire  'nto  this  clue8tion  J  aD<l  fhe  result  obtained  induced 
fluids.  n  *  *    me  to  conclude,  that  the  only  uncombined  alkali  present  in 
the  blood,  or  other  animal  fluids,  was  soda ;  and  that  the 
indications  of  potash,  which,  by  applying  the  test  used  by 
Dr.  Pearson,  I  was  able  to  detect  in  these  fluids,  were 

• 

•  By*  the  expression  uncombintd,  I  mean  not  combined  with  acid. 

owing 
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owing  to  the  presence  of  this  alkali  in  a  state  of  combination 
with  the  muriatic  ucid. 

The  experiments  I  adduced  in  evidence  were  of  two  Thk  proved  in 
kinds;  some  of  them  showing  that  the  nncombined  alkali  lwow»T*« 
was  rod  a,  and  others  that  it  was  not  potash. 

Portions  of  saline, matter  being  procured  from  various  ani-  Salts  obitine*! 
mal  fluidi  by  evaporation  and  incineration ;  and  brooght  JjJ^jJjSJ1 
by  subsequent  resolution  and  evaporation  to  a  crystalline  *°   "   *'  " 
state,  crystals  of  determinate  forma  were  obtained,  some  of 
,  which  appeared  to  consist  exclusively  of  sub-carbonat  of 
soda,  some  of  muriat  of  soda,  and  others  of  rauriat  of  pot- 
ash ;  but  none  could  be  detected,  which  appeared  to  con- 
tain any  carbonat  of  potash* 

Other  similar  portions  of  the  saline  matter  being  treated  Thcuncora- 

with  acetic  acid,  in  order  to  bring  any  nncombined  alkali  ^lnc4  »,kfl» 

°      J  treated  with 

present  to  the  state  of  acetat ;  and  alcohol  being  added  ac  .-tic  acid 
with  a  view  to  separate  these  acetats,  the  residue  of  this  *nd  alcoho1* 
alcoholic  solution  appeared  to  consist  almost*  solely  of  ace- 
tat of  soda;  while,  on  the  other  hand,  potash  was  found  in 
the  residue  left  undissolved  by  the  alcohol. 

In  these  various  trials  the  presence  of  potash,  in  a  state  of  P*ash  in  a 
combination,  was  proved  by  the  tests  of  oximuriate  of  pla-  ffffj^0"* 
tins  and  tartaric  acid,  both  of  which  form  precipitates  with 
potash,  and  not  with  soda. 

The  uncorobined  alkali,  on  the  contrary,  was  shown  not  Theuncom- 
to  be  potash  by  the  last-mentioned  tests  failing  to  indicate  binr*  alkali 
the  presence  of  this  alkuli  ;  while,  on  the  other  hand,  it  was 
proved  to  be  soda,  by  the  action  of  nitric  acid,  which,  in 
combintog  with  it,  formed  crystals  of  a  rhomboidal,  instead 
of  a  prismatic  6gure. 

I  shall  not  enter  into  the  particulars  of  these  operations,  j>r.  Pearson** 


they  are  minutely  related  in  the  communication  °^^s 
which  has  given  rise  to  this  discussion  ;  but  I  shall  now  ra-  ejwmm 
pidly  examine  the  principul  objections  which  Dr.  Pearson 
has  made  to  the  above  conclusions. 

Dr.  Pearson* s  first  ground  of  complaint  is,  that,  instead  1st  objection, 
of  showing  his  conclusions  to  have  been  erroneous  ;  that  is, 


•  A  trace  of  potash  was  detected  in  the  alcoholic  solution  5  bat  it 
be  remembered,  that  alcohol,  however  rectified,  will  take  ap  minute 
polices  of  muriat  of  potash,  or  indeed  oC  almort  any  other  soluble  salt 

I 
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I  conceive,  instead  of  following  him  step  by  step  in  his 
inquiry,  I -have  contented  myself  with  exhibiting  my  own 
experiments  and  conclusions.  Dut  1  beg  to  observe,  that 
the  object  of  my  inquiry  was  not  to  repeal  Dr.  Fearson*^  ex- 
periments, but  to  examine  dropsical  fluids  ;  and  that,  if  in 
tbe  course  of  my  analysis  1  met  with  results  which  roilitatad 
against  his  conclusions,  it  could  not  be  reasonably  expected, 
that,  in  stating  these  results,  I  should  think  it  incumbent 
upon  me  to  wade  through  his  laborious  researches  on  the 
various  forms  of  sputum  or  expectorated  matter.  1  might 
iudeed  have  abstained  altogether  from  referring  to  hh  la- 
bours ;  but  I  thought  it  due  to  him,  as  a  philosophical  in- 
quirer  long  known  in  the  chemical  world,  to  point  out  such 
similarities  or  discordances  of  results,  as  occurred  in  our  re* 
respective  experiments;  thus  referring  the  matter  to  the 
decision  of  physiologists,  and  showing,  that  there  was  no 
wish  on  my  side  to  overlook  the  authority  of  former  in- 
quirers. 

In   endeavouring  to  analyse  the   various  objection* 

brought  forward  by  Dr.  Pearson,  I  am  so  often  at  a 

loss  to  understand  his  meaning;  and  I  must  add,  so  much 

embarrassed  by  the  obscure  and  inaccurate   manner  in 

which  he  has  stated  some  of  my  own  proceedings,  that  it 

would  be  a  task  equally  fruitless  and  laborious  to  follow  his 

steps  closely.    I  must,  therefore,  as  much  as  possible,  select 

those  objections  which  are  of  a  specific  nature,  aud  may  be 

answered  by  an  appeal  to  experimental  evidence.  Such 

is,  for  instutice,  the  argument  which  he  employs,  no  less 

than  three  times,  (once  in  support  of  his  own  experiment*, 

and  twice  with  a  view  to  invalidate  ray  inferences),  on  the 

A  effects  of  alcohol  and  acetic  acid,  which  argument  is  found- 

from  tbe  ef-    ed  upon  his  belief,  that  aceiat  of  soda  is  not  soluble  in  ul- 

^^J^1*1  cohol,  aud  tbat  it  is  not  a  deliquescent  salt;  two  palpable 

acid  :  errors,  which  half  a  gruin  of  this  salt,  and  a  few  drops  of 

alcohol,  with  no  other  apparatus  tbuu  a  watch  glass,  would 

have  enabled  him  to  rectify. 

frmn'theroi-       But  the  objection,  whkh  recurs  the  most  frequently, 

nute  quantity  an(j  ^at  upou  which  the  greatest  stress  is  laid,  is  the  mi- 
of  Mime  roatr  J.  .  .  ° 

trr  used.       nuteness  of  the  quantities  of  saline  matter  subjected  to  ex- 
periment.   It  would  appear,  that  Pr.  fearsQn  questions 

whether 
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whether  a  few  groins  of  saline  matter  may  be  expected  to 
yield  result*  similar  to  those  which  would  be  obtained  from 
larger  quantities;  wWher,  for  instance,  the  same  infe- 
rences might  be  drawn  from  rhomboidal  crystals  of  a  mi* 
nute  size,  as  from  simitar  crystals  of  larger  dimensions  ;  or 
whether  experiments  tried  upon  an  ounce  or  two  of  my 
v  dropsical  fluids,  may  be  brought  into  competition  with  those 
which  h«  performed  upon  two  or  three  pints  of  his  ropy 
sputum.  » 

$uch  a  scepticism,  I  must  own,  I  have  myself  never  en- 
tertained.   I  have  always  thought  on  the  contrary,  that  the 
chemical  properties*,  which  belonged  to  a  particle  of  matter, 
were  exactly  similar  to  those,  which  would  be  fouud  to  be- 
long to  a  whole  mountain  of  the  same  substance ;  that  a 
rhomb  of  only  one  hundredth  part  of  an  inch  might  be 
characterised  by  its  form  as  distinctly  as  one  a  huudrcd 
times  larger*.    But  1  carry  the  point  still  farther,  for  1  go 
the  length  of  believing,  that  many  experiments  of  research 
may  be  wonderfully  facilitated  by  analysing  upon  a  small  Experiment* 
scale  ;"that  a  great  deal  of  convenience,  of  economy,  and  v'^j. 
sometimes  even  of  accuracy,  may  thus  be  gained  ;  and  thatcated* 
in  some  instances  we  may  even  obtain  new  and  unexpected 
powers />f  inquiry  by  operating  upon  small  quantities!. 

Thus,  were  it  not  for  the  assistance  of  minute  or  micros-  Instances  of 

- 

*  Thus  I  bare  no  hesitation  in  maintaining,  that  unless  it  fee  proved, 
that  nitrate  of  potash  may  crystallise  in  rhombs,  my  conclusions  re- 
specting the  particular  point  in  question,  would  stand  upon  that  evi- 
dence alone-,  or  that  unless  it  be  shown,  that  carbonate  of  pota«h  way 
rrystalite  in  cubes,  my  inference  respecting  the  presence  of  muriate  of 
potash  stands  uncontrovertcd. 

With  regard  to  my  attempt  at  expressing  centesimal  parts  of  grains, 
which  is  with  some  apparent  reason,  noticed  as  an  instance  of  singu- 
lar pretention  to  accuracy,  I  beg  to  observe,  that  I  have  never  actu- 
ally attempted  to  weigh  smaller  quantities  than  decimal  parts  of  grain*; 
anil  *  bencrrr  smaller  fractious  have  beeu  expressed,  they  have  arisen 
from  a  conversion  of  those  numbers  to  some  general  standard. 

T  1  would  also  observe,  while  upon  this  subject,  that  there  is  a  degree 
of  neatness  gained,  by  reducing  the  scale  of  operations,  which  is  often 
incompatible  with  processes  in  the  large  way.  Thus  I  have  never 
found  it  necessary,  in  analysing,  to  introduce  among  the  enumera- 
tion of  contents,  44  a  Httle  dirt/'  as  some  old-school  chemists  have 
been  in  % bt  habit  of  doing.  ' 

enpip 
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*opic  observation,  a  fcreat  number  of  important  facts,  which 
have  enriched  chemistry  within  the  last  20  yearn,  would,  in 
all  probability,  have  remained  undiscovered  ;  and  this  coun- 
try might  not  have  obtained  that  first  rank  in  philosophical 
chemistry,  to  which  it  has  but  lately  been  raised,  and 
which  it  had  long  held  in  other  departments  of  science. 

Is  it  necessary  that  I  should  specify  particular  instances  ? 
Can  any  philosopher,  atteutive  to  the  progress  of  analyti- 
cal chemistry,  overlook  so  many  discoveries,  in  which  nei- 
ther furnace  nor  forge,  nor  subterraneous  laboratories  have 
been  concerned,  in  which  a  watch  glass,  a  blow  pipe,  and  a 
few  drops  of  chemical  reagents,  have  been  all  the  instru- 
ments required  >    Were  not,  for  instance,  the  analyses  of 
the  Iceland  springs,  by  Dr.  Black,  (the  same  eminent  phi- 
losopher to  whom  Dr.  Pearson  appeals,  as  an  authority 
against  microscopic  observations),  performed  upou  quanti- 
ties of  saline  matter,  of  astonishing  minuteness  ?  Surely  Dr. 
Pearson  cannot  have  forgotten,  that  it  was  by  the  accurate 
examination  of  only  a  few  grains  of  matter,  that  the  nature 
of  no  less  than  five  kinds  of  urinary  calculi  has  been  ascer- 
tained, and  their  discrimination  rendered  easy  and  certain  ; 
that  the  nature  of  diamond  has  been  established  ;  that  no 
less  than  four  new  metals  have  been  discovered  iu  the  crude 
ore  of  platina  ;  that  the  similarity  between  all  the  meteoric 
stones  has  been  proved ;  that  the  identity  of  the  chemical 
agencies  of  electricity,  whether  excited  by  the  common 
machine,  or  by  the  voltaic  battery,  has  been  demonstrated  ; 
that  in  a  neighbouring  country  the  formation  of  crystals 
has  been  explained  upon  systematic  principles ;  that  among 
us  a  new  and  wonderfully  accurate  instrument  of  crystallo- 
graphy has  been  invented  ;  and  above  all,  that  the  metal- 
lic bases  of  alkalies,  those  extraordinary  bodies  which  Nature 
had  hitherto  concealed  under  an  impenetrable  disguise, 
have  at  last  been  brought  to  light.    Let  it  be  remembered 
as  one  of  the  most  glorious  circumstances  of  that  discovery, 
that  it  was  by  examining  mere  atoms  of  these  substances* 
that  their  properties  were  first  ascertained ;  and  that  when, 
in  consequence  of  subsequent  improvements  in  the  mode 
of  obtaining  these  bodies,  they  were  procured  in  larger 
quantities,  and  their  general  properties  were  reexamined, 
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no  error  was  discovered,  and  no  important  information 
was  added  to  that  which  had  originally  been  gained  from 
microscopic  quantities. 

It  is  far  from  my  intention,  however,  to  contend,  that  on 
some  occasions,  new  and  important  facts  may  not  be  brought 
to  tight  by  means  of  processes  conducted  upon  an  exten-  Experintats 
sive  scale,  which  would  not  admit  of  being  reduced  to  acnalar8e 
small  compass.    I  only  mean  to  assert,  that  such  instances  out  l0eif  u%e# 
are  comparatively  but  rare;  and  that  no  philippic  against 
the  examination  of  small  objects ;  no  appeal  to  old  Mas- 
ters ;  no  alight  upon  modern  improvements,  ought  to  deter 
chemical  inquirers  from  adopting  methods,  which  some  of 
our  contemporaries  have  employed  with  so  much  utility  and 
success. 

Among  other  inaccuracies  in  the  critique  which  has  Dr.  WoFlastoe 
given  rise  to  these  remarks,  my  paper  on  dropsical  fluids  j"-^'™^^ 
has  been  represented  as  being  the  joint  work  of  Dr.  Wol*  um  author, 
laston  and  myself;  for  which  supposition  there  was  noother 
authority  but  a  note  in  the  paper  in  question,  in  which  I 
acknowledged  my  obligations  to  Dr.  Wollaston  for  the  in* 
formation  and  assistance,  which  I  have,  on  this  and  other 
occasions,  derived  from  his  kindness.    I  need  not  say  how 
highly  I  should  have  been  flattered  by  such  an  association; 
but  I  think  it  due  to  him  to  state,  not  only  that  he  had  no 
share  in  the  general  inquiry,  but  that  he  did  not  even  see 
the  paper  in  question  previous  to  its  publication. 

I  cannot  refrain  from  noticing,  among  Dr.  Pearson's  re-  Expressions 
marks,  another  kind  of  licence,  which  appears  to  me  still  less  ambo?" 

warrantable.    1  allude  to  the  practice  of  quoting  in  italics  cited  so  aa  to 

'  b<>  tsken  lor 

or  placing  between  inverted  commas,  words  or  phrases 

which  have  not  been  used,  and  to  seize  u|H»n  them  as  a  sub- 
ject of  ridicule.  This  is  the  case  with  some  proposed 
tlegant  changes,  and  with  my  supposed  recommendation  to 
transfer  chemistry  to  the  "fireside  of  the  drawingroom"; 
expressions  which  I  have  not  used,  and  yet  upon  which  Dr, 
Pearson  has  thought  proper  to  be  extremely  jocular. 

I  have  not  only  farther  to  add,  that  should*  Dr.  Pearson 
again  write  upon  the  subject,  1  shall  not  easily  be  induced 
to  resume  the  controversy.    I  am  sorry,  therefore,  to  find  it 
'  intimated  at  the  conclusion  of  his  paper,  that  he  proposes 

to. 
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to  continue  his  observations  in  your  next  number;  and  as 
it  appears,  that  these  intended  remarks*  are  meant  as  a  re- 
turn for  the  notice  which  I  have  taken  of  his  papers,  I  re* 
gret  the  more  that  he  should  take  so  much  trouble.  For 
praise,  when  used  as  the  vehicle  of  irony,  is  the  worst  kind  of 
Tur<h»boulJ  censure*    The  discovery  of  truth  ought  to  be  the  only  ob- 
bethrioteob-ject  of  philosophical  discussion.     There  are,  doubtless 
E^hkaJdi^    many  errors  in  my  humble  attempts  at  chemical  analysis ; 
ciffuun.        but  unless  Dr.  Pearson  points  out  those  errors,  or  brings 
forward  new  facts  connected  with  my  inquiries,  I  confess  I 
had  much  rather  he  would  not  again  honour  them  with  his 
notice. 

"  Quicquid  id  est,  timeo  Danaos,  3c  dona  fcrentes." 

1  remain,  Sir,  kc. 

ALEXANDER  MARCET, 


XIX. 

On  the  supposed  Presence  of  Water  in  Muriatic  Acid  Gas. 
In  a  Letter  from  a  Correspondent, 

To  Mr.  NICHOLSON, 

SIR, 

Having  seen  in  your  Journal  for  the  last  month  a 

-riufeKtd  ^s*  *utemtnt  of  Mr*  Murray's  relative  to  the  presence  of  wa- 
ao  ter  in  muriatic  acid  gas,  and  being  present  at  a  lecture  of 
Mr.  Ddvy's  at  the  Royal  Institution  on  the  7th  of  February, 
in  the  courne  of  which  he  repeated  it  with  very  different 
results,  I  was  induced  to  repeat  it  also.  The  mode  of 
Mr.  Davy's  experiment  was  so  very  unexceptionable,  I 
determined  to  adopt  it;  it  was  as  follows,  viz.:  having 
obtained  ainmoniacal  and  muriatic  acid  gasses  pure,  I  in- 
troduced them  into  a  retort j  which  was  previously  exhausted. 
They  immediately  combined  at»d  fortned  muriate  of  am* 
monin.  Then,  having  cleared  a  part  of  the  neck,  for  any 
condensation  of  fluid  that  might  occur,  I  applied  heat,  until 
all  the  salt  was  sublimed  into  the  neck  of  the  retort,  and  did 
not  obtain  a  particle  of  moisture.  I  then  removed  some  of 
the  salt  through  the  atmosphere  into  a  dry  tube,  and  ap- 
plied 
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plied  heat,  and  obtained  vapour.  I  repeated  this  again, 
having  suffered  the  salt  to  be  exposed  for  vi  few  minutes  to 
the  atmosphere,  and  obtained  water  again,  so  that  Mr. 
Murray  might  have  obtained  in'  this  wuv  to  thrice  the 
weight  of  the  salt  he  employed.  Now  in  my  opinion  this 
clearly  proves,  that  the  water  which  Mr.  Murray  obtained, 
was  from  the  atmosphere,  and  not  from  either  of  the  passes, 
as  he  thinks.  It  will  be  unnecessary  to  *ffer  any  observa- 
-tions  on  an  experiment  evidently  so  inaccurate. 

I  am,  Sir,  your  most  obedient, 

A.  B.  C« 
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Caledonian' Horticultural  Society, 

A. 
S  the  improvement  of  horticulture  ts  an  object  of  Piixes  pm- 

considerable  importance  to  the  comforts  of  life  and  its  in-  r.0^ 

i      r  ii  Caledonian 
nocent  enjoyments,  we  insert  the  tollowiug  summary  of  Horticultural 

the  series  of  prixes  proposed  by  this  society  for  the  present  ******* 
year,  as  well  as  these  of  more  general  scope. 

They  are,  under  the  first  head,  the  silver  medal,  for  the 
best  early  cucumber,  grapes,  spring  brocoli,  Brussels 
sprouts,  winter  lettuces,  seedling  polyanthuses,  and  early 
melon,  to  be  shown  on  the  second  Tuesday  of  March  or 
May :  the  best  melon,  forced  peaches,  cauliflowers,  on  the  v 
second  Tuesday  of  June:  the  best  seedling  pinks,  on  the 
second  Tuesday  of  July :  the  best  twelve  sorts  of  goose- 
berries, on  the  first  Tuesday  of  August:  the  best  peaches 
and  nectarines  from  the  open  air,  apricots,  green  gage 
plums,  jargonelle  pears,  seedling  carnations,  and  home-made 
wine  without  any  foreign  materials  but  sugar,  on  the  second 
Tuesday  of  September :  the  best  six  kinds  of  apples  and 
of  pears,  heads  of  late  brocoli,  forced  sea-cale,  and  forced 
asparagus  on  the  second  Tuesday  of  December. 

II.  The  production  of  new  or  improved  varieties  of 
fruits,  culinary  vegetables,  or  flowers.  v 

1.  For  the  best  new  apple,  adapted  to  the  climate  of 
Scot i and,  raised  from  seed.  Ten  years  to  be  allowed.  Gold 

medal 
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pro.  medal  »*!  twenty  guineas.  2.  For  the  best  new  pear,  raised 
po*edbyth«  ^  above.  Ten  years  to  be  allowed*  Gold  medal  and 
HortkuluTial  t**«rty  guineas.  3.  For  the  best  new  peach  or  nectarine, 
raised  as  above.  Six  years  to  be  allowed.  Gold  medal  and 
ten  guineas.  4*  For  an  improved  variety  of  the  Dutch 
currant,  raised  from  seed*  Five  years  to  be  allowed*  Gold 
medal.  5.  For  the  best  new  and  productive  early  melon* 
Gold  medal.  6.  For  the  best  new  early  cucumber.  Gold 
medal.  7.  For  the  best  new  strawberry,  raised  from  seed. 
Four  years  to  be  allowed.  Gold  medal.  8.  For  the  best 
new  sort  of  early  potato,  without  blossoms,  raised  from  seed. 
Five  years  to  be  allowed.    Gold  medal. 

III.  Communications,  &c.  (The  gold  or  the  silver  me- 
dal to  be  awarded  by  the  committee,  according^to  the  value 
and  importance  of  the  communication.) 

[It  is  expected,  that  all  communications  will  be  founded 
on  actual  experiments.] 

I.  On  the  best  method  of  improving  the  sorts  of  brocoli 
already  cultivated,  and  of  saving  their  seeds  genuine  in 
this  climate.  2.  The  best  method  of  cultivating  and  of 
forcing  sea-cale.  3.  The  best  treatise  on  orchard  fruits 
adapted  to  the  climate  of  Scotland,  with  lists  and  descrip- 
tions of  the  different  kinds,— their  habits  of  growth,  &c— 
their  synonyms  or  local  names ;  those  for  the  table,  and 
those  for  kitchen  use.  4.  The  best  treatise  on  the  culture 
of  the  Dutch  currant  for  wine.  5.  The  best  mode  of  pre- 
venting or  curing  the  mildew  upon  different  fruit-trees  and 
other  vegetables.  6.  The  best  mode  of  preventing  or  curing 
the  canker  in  fruit-trees,  &c.  7-  The  cheapest  and  most 
effectual  mode  of  preserving  fruit  trees  on  walls  from  the 
effects  of  late  spring  frosts.  £.  The  best  mode  of  de- 
stroying the  blue  insect,  breediug  in  the  crevices  of  the 
bark  of  apple-trees,  and  causing  them  to  canker  and  die, 
chiefly  on  those  trees  imported  from  the  London  nurseries. 
9.  The  best  method  of  destroying  wnsps,  woodlice,  earwigs, 
&c„  infesting  wall-fruits.  10.  The  best  mode  of  preventing 
the  depredations  of  the  turnip-fly.  11.  The  best  method 
of  preventing  worms  in  carrot,  in  cauliflower,  and  brocoli 
roots.    13.  The  best  mode  of  destroying  the  wire-worm. 

13. 
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13.  The  best  mode,  of  destroying  the  pine  bog*  the  brown  Priiei  pip. 
scale,  the  white  bug,  the  aphis  or  green  fly,  the  cheraies,  JJJjJJJJ 
the  red  spider,  the  thripe ;  or  any  other  insect  infesting  hot-  Horticultutal 
houses,  pits,  melon  and  cucumber  frames,  &c  14.  The  Society, 
best  means  of  increasing  the  quantity  of  manure,  and  the 
best  mode  of  applying  it  to  different  crops.  15.  The  best 
means  of  bringing  into  a  bearing  state  full  grown  fruit-trees 
(especially  some  of  the  fiuest  sorts  of  French  pears*)  which, 
though  apparently  in  a  very  healthy  and  luxuriant  condition, 
are  yet  in  a  state  of  almost  total  barrenness.  \6.  The  best 
account  of  a  Scotch  Kitchen  Garden,  or  of  a  Scotch  orchard. 
17.  The  best  method  of  preparing  opium  in  this  country ; 
and  the  most  advantageous  manner  of  cultivating  the  white 
poppy  for  this  purpose.  18.  Tor  the  best  essay  on  pre* 
venting  the  curl  in  potato.  19.  For  the  best  essay  on  de- 
stroying or  preventing  caterpillars  on  gooseberry  bushes  and 
fruit  trees.  20.  For  the  greatest  quantity  of  asparagus, 
planted  upon  sandy  land  near  the  sea,  and  manured  with 
sea  weed  only;  not  less  than  a  quarter  of  an  English  acre. 
21.  For  the  greatest  quantity  of  sea-eale,  planted  on  the 
same  kind  of  land,  and  manured  with  sea  weed ;  not  less 
than  ten  falls  English  measure.  22.  For  the  greatest  num- 
ber of  pints  of  strawberries  produced  from  the  small  eat 
extent  of  ground,  not  less  than  a  quarter  of  an  acre. 

It  is  requested,  that  each  article  brought  in  competition 
may  have  attached  to  it  a  particular  motto,  and  be  accom- 
panied with  a  sealed  letter  referring  to  such  motto,  and 
mentioning  the  competitor's  address. 

Communications,  either  on  the  above  subjects,  or  on  any 
other  topic  connected  with  horticulture,  may  be  addressed 
to  Mr.  T.  Dickson,  Leith  Walk,  or  to  Mr.  P.  Neill,  Old 
Fish  Market  Close,  Edinburgh. 

■ 

Geological  Society. 

At  the  meeting  on  the  21st  of  February,  an  extract  of  a  Supposed  na- 
letter  from  Mr.  J.  R.  Jones  of  Holywell  to  the  President  li*e  l#ad- 
was  read,  giving  an  account  of  a  specimen,  presented  by 
him  to  the  society,  of  supposed  uative  lead,  found  in  a  bed 
of  granite  in  the  neighbourhood  of  Holywell. 

An 
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A iv  extinct  of  a  letter  communicated  by  the  hon.  Henry 
Gray  Rennet,  describing  a  submarine  volcano,  which  made 
its  appearance  on  February  the  1st,  1811,  off  the  island  of 
St.  Michael 3,  in  the  Azores. 
Cornish  oxide  The  reading  of  a  paper  by  W.  Phillips,  Esq.,  entitled 
•*  a  description  of  the  Oxide  of  Tin,  the  production  of 
"  Cornwall ;  of  the  primitive  crystal  and  its  modi 6 cations 
u  including  an  attempt  to  ascertain  with  precision  the  ad- 
«»  measurement  of  its  angles  mechanically,  by  means  of  tbe 
•«  reflecting  goniometer  of  Dr.  Wollaston ;  to  which  is 
M  added  a  series  of  its  crystalline  forms  and  varieties;"  was 


The  native  oxide  of  tin  appears  to  have  been  found  in 
almost  every  district  of  Cornwall,  and  in  the  opinion  of  Mr. 
P,  is  by  no  means  peculiar  to  the  primitive  rocks  of  that 
country.  Particular  crystalline  modifications  of  this  sob- 
stance  characterize  particular  veins. 

Alluvial  depositions  of  tin  of  considerable  extent  and 
depth  have  been  found  in  several  parts  of  Cornwall,  which 
appears  to  be  the  only  part  of  Europe,  in  which  this  me- 
tal occurs  under  these  circumstances.  The  peculiar  variety 
called  wood  tin  has  hitherto  been  met  with  only  in  these 
beds,  or  stream-works,  as  they  are  termed  in  the  country  ; 
and  these  have  also  furnished  the  only  specimens  of  gold 
hitherto  found  in  Cornwall. 

.  Among  the  specimens  of  tin  in  the  collection  of  Mr. 
-  Phillips  it  may  be  observed  occurring  in  granite,  in  mica 
slate,  and  in  other  varieties  of  schist,  accompanied  by 
chlorite,  tourmaline,  calcareous  spar,  schiefer  spar,  topaz, 
chalcedony,  quartz,  fluor  spar  and  chlorophane,  yellow  cop- 
,per  ore,  blende,  arsenical  pyrites,  and  wolfram. 

Ckemicsltoc-  Mr.  Singer  will  commence  his  course  of  Lectures  on 
»«as,  Chemistry,  at  the  Scientific  Institution,  on  Tuesday  the 

3d  of  March;  they  will  be  continued  on  each  succeeding 
Tuesday,  at  eight  o'clock  in  the  eveuing.  v 
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ARTICLE  I. 

Onfrtth-iDctcr  Plats.  In  a  Letter  from  Mrs.  A  ones 

Ibbktson. 

To  Mr.  NICHOLSON. 
SIR,  ' 

IE  Ventured  to  observe  in  my  last  letter,  that,  without  Tht  necessity 
keeping  to  a  certain  classification  in  plants,  when  their  die-  °f  *rr*n*'ns' 
section  wa»  pointed  out,  especially  when  no  prints  attended 
the  work,  it  was  almost  impossible  to  comprehend  it,  though 
perfectly  well  instructed  in  the  subject  intended  to  be  de- 
scribed. The  natural  system,  which  arranges  certain  figures 
together,  and  finds  a  similitude  unmarked  by  the  eye  till 
file  knife  has  dissected  and  pointed  it  oat,  is  perfectly  un- 
connected with  any  other  selection.  Thus,  the  grasses, 
water-grasses,  ferns,  mosses,  fresh-water  plants,  and  crypto- 
gam i  a,  are  all  so  completely  unlike,  that  to  give  their  parts 
in  a  cursory  manner,  is  to  render  them  almost  unintelligible* 
As  long  as  the  several  divisions  are  arranged  in  the  usual 
course  of  rind,  bark,  wood,  &c,  they  may  all  be  compared 
with  the  formation  of  trees :  and  so  long  as  the  wood  is1 
Vol-  XXXI,  No.  144— Apbil,  1818.       R  placed 
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placed  in  regular  vessets,surrounAed  by  thecl  car  albumen  ,and 
containing  the  spiral  vessels;  and  as  these  cylinders  are  sprin- 
kled all  over  the  interior, and  the  interstices  filled  with  pith  : 
they  are  known  to  be  herbaceous,  annual,  or  semiplants, 
and  their  formation  is  understood,  and  they  will  still  bear  a 
sor^t  of  comparison  with  trees  and  shrubs.  But  when  the 
whole  arrangement  is  overturned,  and  plants  are  found  pos- 
sessing parts  unseen  before,  as  in  the  fresh-water  plants ; 
or  when  in  dissection  the  usual  assortment  of  matter  can.no 
longer  be  recognized,  and  neither  wood,  bark,  spiral  ves- 
sels, &c.  can  any  more  be  found,  as  is 'certainly  the  case 
in  the  marine  plants;  then  it  is  absolutely  necessary,  to  be- 
gin again  the  description,  and  by  strict  examination  and  trial 
discover  anew  the  different  uses,  to  which  these  parts  can 
be  applied. 

Monsieur  du       It  is  this  cursory  method  of  giving  every  different  sort  of 
-work""'        plant  together,  which  makes  the  work  of  Monsieur  du 
Thouars  so  difficult  to  understand:  but  it  must  be  consi- 
dered, that  he  delivered  most  of  his  book  in  lectures  to  his 
pupils,  and  probably  exemplified  theut  in  the  very  be*>t 
manner  by  living  specimeus,  which  would  explain  them  to 
his  hearers,  though  not  to  his  readers. 
Marine  i>l»nts.     As  1  intend  to  show  in  this  Setter  the  formation  of  fresh- 
water plants,  and  in  my  next  letter  marine  plants,  it  will 
not  be  amiss  to  draw  first  a  sort  of  comparison  between 
them,  at  once  to  prove  the  necessity  of  the  arrangement  just 
.specified.    Marine  plants  have  no  vessels.   The  whole  is 
formed,  whether  thick  or  Ujin,  by  blebs,  which  allow  of  no, 
communication  one  with  the  other:  so  that,  if  only  a  part 
of  a  fucus  is  drawn  out  of  the  water,  this  part  dies,  the 
r-est  not  being  capable  of  conveying  to  ft  any  of  its  moisture* 
Each  bleb  has  1  believe  a  pore,  but  very  difficult  to  find., 
Tbev  have  no  peculiar  air  vessels,  though  much  air  ii  mixed 
with  the  liquid  within  ;  which,  not  being  confined  in  vessels, 
merely  tills  the  blebs,  and  is  retained  by  the  cuticle  of  eacH 
surface.   The  .only  vessel  to  be  found  in  a  fucus,  ulva,  &c*, 
is  the  line  of  life.    They  have  uo  spiral  wires,  and  of  course 
no  divisions  of  bark,  wood,  &c;  and  appear  in  short  to 
dirter  so  much  from  every  other  plant,  that  their  means  of 
uuuiisbroent  and  existence  must  be  wholly  of  another  kind, 
t  .  *  *t        -  '*        .£  1  c«  , « *  .  * ->  .  ~  .      .  j    ■  ,*  and 
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and  require  a  very  different  process.     But  fresh-water  Fre«h water 
plants  are  still  capable  of  comparison  with  others,  since,  on  P^anu- 
d  is  section  them,  you  directly  perceive  the  same  sort  of 
matter,  as  rind,  bark,  wood^&c    The  line  of  life  forms  the 
centre,  or  meanders  in  it,  and  the  air  vessels  are  generally 
ranged  next  to  it.    I  shall  give  the  stem  of  the  water  lily  as  stem  of  the 
the  first  specimen  (see  fig.  l,  PI.  VII).    I  have  said,  that  waisr  bij. 
tbe  line  of  life  is  in  the  centre,  where  it  forms  a  very  thick 
circle.    The  whole  is  then  divided  into  six  parts  by  the 
bastard  vessels,  which  pass  from  the  centre  to  the  circumfer- 
ence.   Six  large  cylinders  till  up  a  part  adjoioing  the  line. 

are  the  air  vessels,  (see  a  a);  and.  the  rest  of  the 
apace  is  occupied  by  the  pith,  sprinkled  with  wood  vessels. 
The  circumference  is  bounded  with  a  few  rows  of  bark,  en- 
closing some  inner  bark  vessels,  and  a  rind  surrounds  the 
whole.   This,  with  the  figure*  will  give  a  general  idea  of  it* 

But  it  is  necessary  to  give  tome  description  of  tbe  air  vessel,  its  air  vessels, 
which  is  really  curious  in  its  formation.    It  is  a  large  cylin- 
der, divided  at  every  half  inch  of  its  length  with  a  thin 
lextore  of  pith :  but  lest  this  should  not  be  sufficient  to 
prevent  insects  from  entering  it,  and  choking  up  the  vessel, 
as  soon  as  the  plant  sinks  in  the  water,  a  quantity  of  hairs,  Hairs., 
which  are  placed  in  circles  in  tRe  interior,  rise,  and,  meeting 
in  the  centre,  not  only  aid  to  keep  out  the  water,  but 
run  through  every  insect,  that  ventures  to  approach.    I  have 
often  caught  insects  threaded  on  the  huirs,  but  they  are 
soon  washed  off.    Sometimes  the  hairs  remain  in  a  horizon- 
tal  position;  but  in  general  they  rise  and  full  with  the  water* 
This,  exciting  my  curiosity,  made  me  anxious  to  apply  to 
the  solar  microscope  for  the  discovery  of  the  mechanism,, 
which  regulated  the  motion  of  the  hairs:  and  I  found,  that, 
though  there  was  no  spiral  wire  in  the  other  parts  of  the 
plaut,  it  was  to  be  found  in  the  hairs.    The  formation  was 
simple,  and  merely  caused  by  the  contracting  and  dilating  ^ 
of  the  wire,  as  the  hairs  were  drawn  up,  and  ranged  against 
the  side  of  the  cylinder,  or  placed  themselves  horizontally, 
their  points  meeting  in  the  centre.    The  wood  vessels  are  Wood  ?u^, 
to  be  distinguished  from  the  bods  by  their  inferior  size  and 
and  circular  shape*   The  buds  (as  in  most  annual  plants) 
proceed  from  tbe  root;  and  of  course  have  a  stem  shooting 

R  8  thence. 
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thenar,  and  never  showing  any  leaves*  The  fewer  bod 
mast  therefore  be  growing  all  the  time  the  stem  is  shooting, 
and  does  not  appear  till  that  stops,  it  is  the  same  with  the 
leaf,  which  has  also  a  peculiar  stem  from  the  root,  and  bat 
one  leaf  to  each. 

Notuiefulto  It  is  impossible,  that  the  formation  of  water  plants  in 
•toftifitatwrn.  generaj  can  be  0f  any  use  to  classification,  or  to  the  se- 
.  lection  of  a  natural  method,  as  1  once  hoped  it  would  be. 
Complete  water  plants  indeed  are  outwardly  known  by  those 
well  acquainted  with  their  general  appearance,  and  with  the 
Half  water  classes.  But  the  half  water  plants  are  culled  from  every 
genus,  even  those  springing  in  the  dryest  land,  yet  varying, 
H  should  seem,  from  their  species  by  growing  in  the  water. 
What  a  light  does  this  throw  on  the  uses  of  the  different 
parts  of  a  plant !  It  is  the  water,  which  appears  to  operate 
on  the  interior  formation  of  the  stems,  peduncles,  and  ves- 
sels of  the  leaf.  Nor  does  this  alteration  seem  to  effect  the 
conformation  of  the  fruit  or  flower,  which  are  the  same  as  in 
the  rest  of  the  species.  Not  even  the  seed  shows  to  the  eye 
any  difference,  bot  into  this  latter  fact  I  mean  to  make  a 
farther  inquiry.  In  the  veronica  beccabunga,  where  two  or 
three  arc  taken  from  many  of  the  species  growing  in  tolerably 
dry  soils,  the  whole  formation  of  the  stem  is  altered ;  see  fig. 
9.  Instead  of  a  great  portion  of  bark,  eight  or  ten  lurge  air 
vessels  supply  its  place.  The  rind  is  completely  formed 
of  cylinders  of  air  and  water  divided.  Instead  of  a  wide 
row  of  wood;  it  has  one  line  and  eight  circular  vessels  of  the 
same,  half  wood,  half  clear  albumen.  It  has  indeed  its 
spiral  lines  within  these,  and  its  Kne  of  life  meandering  in 
the  pith:  but  this  is  all  in  which  the  stem  resembles  the 
usual  veronicas,  which  are  in  the  interior  all  alike,  the  wa- 
ter variety  excepted :  aud  what  is  curious,  the  anagallis  and. 
'scutella  growing  only  in  boggy  ground,  not  so  wet  as  the 
usual  situations  of  the  beccabunga,  has  fewer  air  vessels, 
'and  more  wood;  The  sisymbrium  nasturtium,  raenyanthes 
trifoliata,  ranunculus  aquatica,  potamogeton  pusillum,  and 
many  others  equally  deviate  from  their  species,  and  deserve 
the  name  of  half-water  plants,  being  more  or  less  varied. 
-  That  'these  should  possess  the  spiral  is  not  to  be  wondered 
Wf,  5mceLt!ie  leave*,  being  raised  much  above  the ;  water, 
V  Zi  r  *  T*  require 
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require  it  to  turn  themselves,  end  expose  their  upper  sur*. 
faces  to  light  aud  heat;  which  when  they  lie  on  the  water 
(as  in  absolute  water  pluoU)  is  not.  necessary.  The  leaves 
also  of  the  plants  just  mentioned,  the  veronica  and  menyan- 
thes,  have  in  their  peduncles  many  air,  and  but  one  set  of 
wood  vessels  ;  but  the  most  curious  part  is  a  sort  of  perfora- 
tion in  the  bottom  of  the  peduncle,  which  is  formed  between 
the  air  vessels  and  lower  cuticle  to  coutaiu  air,  and  support 
the  leaf  stem  upright  above  the  water. 

May  we  not  therefore  conclude,  that  the  air  vessels  are  Airvesselt 
only  intended  to  support  the  stem  upright  in  a  different  ^orxnin^,to  ac" 

J  .  .  commodate  to 

element,  and  to  raise  it  ubove,  or  depress  it  below  the  water,  their  element. 

as  the  situatiou  of  the  plant  required?  Conld  I  but 
procure  a  plant,  that  had  by  change  of  climate  become  a 
sort  of  water  plant  (which  I  should  suppose  is  possible)  it 
would  then  be  easy  to  see,  whether  the  air  vessels  would 
form  themselves  to  accommodate  their  structure  to  the 
element  in  which  they  reside,  I  cannot  bat  be  persuaded 
I  have  seen  changes  as  great :  will  not  a  tree  by  degrees 
change  its  time  of  shooting?  will  not  a  plant  often  seek  a 
more  agreeable  soil  if  near  it  ?  But  time  may  enable  me  to 
show  this  in  a  more  conspicuous  manner.  1  am  so  fearful 
of  advancing  a  single  step  beyond  what  specimens  will 
absolutely  disclose,  that  I  would  far  rather  leave  a  fuct  un-  ' 
accounted  for,  than  pass  beyond  what  dissection  will  really 
justify  or  bring  proofs  of*  * 

As  it  will  not  be  possible,  on  account  of  the  numerous  Difference  be 
figures,  to  give  all  I  have  to  say  on  fresh-water  plants  in  x™£  lr£»l 
this  letter,  I  shall  conclude  by  showing  the  difference  be- 
tween a  real  water  grass  and  a  half- water  one,  or  that  which 
at  one  tame  of  the  year  lies  on  water.  The  former  is  entirely 
composed  of  rows  of  air  vessels,  which  between  every  three 
or  four  have  a  row  of  bark  studded  with  wood  vessels,  very 
small,  and  as  usual  half  wood,  half  albumen,  but  no  spiral 
vessels.  When  the  flower  shoots,  it  is  in  thick  threads  from 
the  root ;  slipping  up  between  the  leaf  and  its  outward  cuti- 
cle, as  io  all  grasses.  This  thread  is  the  line  of  life,  with 
some  wood  surrounding  it,  and  is  a  fresh  proof,  if  it  was 
required,  that  the  female  proceeds  from  this  line,  and  the 
male  from  the  wood.  But  the  half-water  grass  is  very  dif- 
ferently • 
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and  t  half-wa*  ferently  Contrived,  the  upper  face  exactly  resembles  common 
ter  grass.        grass,  but  to  support  it  on  the  water  it  has  long  cylinders, 
which  are  merely  of  a  loosened  skin  of  that  kind,  which  per* 
miU  not  water  to  penetrate.    These  are  the  air  vessels  nnd 
support  the  grass  perfectly  dry  on  the  water,  where  it  swims, 
and  defies  both  rain  and  wind,  (see  PI.  V 11 1 ,  fig.  1  and  2,  wl.*>re 
ff  are  the  air  vessels;  fig.  4,' PI.  VII,  being  the  water  grs<s). 
By  this  it  may  be  seen  how  gradually  the  plants*  approach 
-1    to  the  state  of  perfect  water  plants,  and  if  any  other  p;<  n? 
is  wanted,  the  potamogeton  lucens,  which  has  generally  a. 
double  stem,  would  show  it.    This  grows  constantly  i.. 
wafer;  it  is  small,  and  requires  few  wood  vessels  to  bring 
it  support.    It  is  almost  wholly  composed  of  vessels  of  air, 
one  wood  vessel  being  between  each  row  ;  but  it  has  a  long 
circular  stem  in  the  interior,  bounded  by  the  tine  of  life,  and 
with  a  deep  border  of  wood,  up  which  the  buds  pass,  as  in 
all  the  fern  and  potamogeton  genera,  though  some  have  several 
Dissection  of  a  instead  of  a  single  one.  To  this  specimen  I  shall  add  a  sort  of 
scirpus.         scirpus  growing  always  in  water,  having  its  air  vessels  next 
the  rind,  as  in  figs  3  and  6,  PI.  VIII,  and  merely  threads 
dissection  of  tying  the  wood  vessels  in  the  middle,  one  to  the  other.  The 
u\r  vessels  of  air  vessels  resemble  in  form  those  of  the  water  lily,  and  ore 
she  veromca.  different  from  the  air  cylinders  in  half-water  plants, 

which  I  should  before  have  mentioned.  These  are  divided 
into  compartments,  as  in  PI.  VIII,  fig.  5,  cdet  which  re* 
presents  the  veronica  beccabunga,  being  half  air  vessels, 
half  wood,  so  that  the  air  enters  only  alternately;  and  they 
have  no  hairs  as  in  the  water  lily,  the  wood  part  being  wholly 
filled  up. 

No  ptrspira-  The  perspiration  of  aquatic  plants  was  supposed  to  be 
t:««  in  i-Unu.  uncommonly  copious.  I  have  so  often  troubled  the  public 
with  the  proofs  of  there  being  no  perspiration  in  plants,  that 
I  shall  not  here  repeat  them,  but  merely  give  an  explanation 
of  the  cause  of  the  quantity  of  air  found  around  almost  all 
fresh  water  plants.  There  is  in  the  baik  juice  (that  is,  the 
blood  of  the  plant)  8  glutinous  matter,  which  when  moved 
catches  the  air  in  bubbles,  and  will  continually  enclose  it, 
and  cover  the  whole  leaf  and  plant  with  vesicles  of  air, 
by  which  means  it  is  prevented  from  sinking,  let  the  rain 
beat  ever  so  bard  against  it,  or  the  wind  attack  it.    I  have 

■ecn 
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seen  the  bubbles  of  mr  formed  by  a  brisk  blowing  wind 
cover  a  plant,  till  it  appeared  as  if  rolled  in  diamonds  :  but 
when  I  have  drawn  off  the  upper  cuticle  of  the'  leaf,  and 
subjected  it  to  the  solar  microscope,  not  a  single  aperture 
could  be  discovered,  and  the  marks  proved  as  usual  to  be 
only  the  indentations  of  the  pabulum  seen  through  the 


To  this  I  shall  add  the  parts  that  belong  to  each  different 
sort  of  plaut,  which  will  elucidate  the  subject,  and  show 
the  confusion  which  must  arise  from  not  properly  discri- 
minating them, 

I  am,  Sir, 

Your  obliged  servant, 

AGNES  IBBETSOX. 

*  *.  ♦ 

Different  Parts  of  each  various  Sort  of  Mattery/bund  in  the 
different  Stems  of  Plants,  and  arranged  in  the  manner  they 
pass from  the  exterior  to  the  interior  Parts. 

In  trees  in  general. — Rind,  bark,  inner  bark  vessels,  wood,  Structure  of 


spiral  vessels  wound  round  the  inner  wood  vessels,  line  of thc  8»n>*  «f 
life,  pith;  bud  proceeding  from  the  nearest  line  of  life,  p  a° 
whether  in  stem  or  twig. 

Fir  trees  — Leaves  cover  instead  of  rind  and  bark,  and 
thicken  by  degrees,  having  the  inner  bark  vessels  within  the 
lea  ves:  a  thick  row  of  wood,  resembling  the  common  wood, 
placed  as  a  screen  to  guard  the  new  wood  from  the  delete- 
rious effect  of  the  juices :  bard  wood,  line  of  life,  pith;  bud 
as  usual  in  trees. 

Shrub?.— .Rind,  bark,  inner  bark  vessels,  wood,  spiral 
vessels,  line  of  life,  pith  :  bud  as  usual  in  trees. 

Herbaceous  Plants.— rRind,  bark,  inner  bark 
line  of  life  within  the  pith,  wood  generally  in  rows,  in  num- 
ber according  to  the  length  of  the  season  :  buds  shooting 
from  the  interior  of  the  pith,  of  course  forming  the  line  of 
life. 

Annual  and  semi plants*— Rind,  bark,  inner  bark  vessels, 
wood  in  circular  vessels,  half  wood  half  clear  albumen,  scat- 
tered in  the  pith,  with  the  spiral  vessels  within  the  wood, 
and  having  the  line  of  life  within  the  pith. 

fresh- 
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air  vessels,  wood  in 
vessels  all  over  the  pith,  being  partly  wood,  partly  albu- 
men, but  having  no  spiral  vessels  within,  but  the  line  of  life 
in  the  centre,  in  a  thick  line:  buds  proceeding  from  tbo 
wot. 

Half-water  plants.— Rind,  bark,  air  vessels  disposed  in  it 
with  inner  bark  easels  ;  wood,  either  in  rowg  or  scattered 
vessels  with  albumen,  and  spiral  vessels  within  ;  line  of  life 
meandering  in  the  pith. 

Marine  Plants*—  Rind,  the  rest  vesicles  of  a  glutinous 
matter,  with  a  pore  to  each,  but  no  communication  from 
one  to  the  other.  Though  an  appearance  of  stalk,  yet  formed 
exactly  the  same  as  the  rest  of  the  plant,  and  without  any 
vessels  or  Hues  except  the  line  of  life  difficult  to  find,  but 
in  the  fructification  most  plainly  appearing. 

The  other  parts  of  the  cryptoguuiia  will  be  given  in  my 
next  letter. 


II. 

On  the  Zigzag  Motion  of  the  electric  Spark.    Jn  a  Letter 

from  a  Correspondent. 


To  W.  NICHOLSON,  Esq. 

SIR, 


Zigtag  course  £"\LLOW  me,  throogh  the  medium  of  your  valuable 
of  the  electric  Journal,  to  communicate  a  supposition  on  a  point,  that 
sp*rk.  seems  to  have  been  withheld  entirely  from  public  discussion  : 

1  mean  the  zigzag  appearance  of  the  electric  spark  passing 
from  one  body  to  another,  as  from  a  positive  to  a  negative, 
Ac.  Partial  to  the  science,  but  limited  in  experiment,  or  you 
might  have  had  enough  to  prove  a  belief  in,  the  idea  now 
formed  ;  the  only  account  I  have  ever  beard  at  lectures  was, 
that  its  own  rapidity  of  motion  condensed  the  air  to  such  a 
degree,  that  it  had  to  move  from  a  solid,  as  it  were,  to  a 
less  dense  medium,  which  seems  to  me  impossible.  My 
supposition  is,  that  the  fluid  passes  in  a  more  direct  line, 
uccording  to  the  best  or  worst  conducting  substances  pre* 
Owing  to  the  »cnte4  to  it.    Our  atmosphere,  being  a  compound  of  oxi- 

gen 
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Ice,  presents  at  once  to  the  spark  flyiog  off  the  roa- compel 
chine  at  least  four  known  passes,  all,  1  have  not  the  small-  na,UI«  oi 
^est  doubt,  differing  in  their  conducting  powers,  were  they 
separately  tried.  This  point  being  ascertained,  the  phe- 
nomenon is  at  once  accounted  for :  the  fluid  flies  to  the  next 
best  conducting  gas  from  a  worse,  as  it  would  from  different 
portions  of  matter.  I  could  advuoce  more  on  this,  only 
fear  occupying  too  much  space  at  the  expense  of  more  va- 
luable com mu i cation  than  this  from 

Your  most  obedient  servant, 

1.  PHCEXIX. 

the  16th  of  Jan.  1919. 


III. 

i 

Abstract  of  a  Paper  on  Fermentation  :  by  Mr*  Gat- 

Lussac*. 

  *  m 

It-  fully  demonstrated  by  the  experiments  of  Lavoisier,  Saccharine 
as  well  as  by  those  of  Messrs.  Fabroui  and  Thenard,  that  to  ■»•"•' *"« 

,  .  a  ferment 

produce  alcoholic  fermentation  requires  the  concurrence  of  requisite  to 

a  saccharine  matter,  and  a  peculiar  ferment  of  an  animal  *itKU$  fer- 
.  .  .  mcntat/on. 

nature.    The  circumstances  favourable  to  fermentation  hate 

been  long  noticed :  aud  it  appears  to  be  at  present  admit- 
ted, that  it  may  be  begun  and  continued  without  the  assist- 
ance of  any  foreign  matter,  eren  of  oxigen  gas.    It  has  Maybe  carried 
been  ascertained  in  fact,  that,  when  the  yeast  of  beer  is  on  w"hout 
introduced  with  sugar  and  water  into  a  vessel,  so  as  to  511  it  ' 
entirely,  fermentation  takes  place  in  it  in  the  same  manner 
as  in  the  open  air :  and  hence  it  has  been  inferred,  that  the  in  all  eases  at 
fermentation  of  the  must  of  grapes,  saccharine  fruits,  and  '^^^ 
grain,  would  take  place,  like  that  of  sugar  and  yeast,  with- 
out the  contact  of  oxtgen  gas*    But  to  render  this  in- 
ference legitimate,  it  must  be  presumed,  that  the  fermept  which  reqpiret 
contained  in  fermentable  substances  is  of  the  same  nature  lJJ#  "irnuty  of 
as  that  of  yeast.    Mr.  Theuard,  to  whom  we  are  indebted  "  " 


•  Aim.  de  Chiim.  tol  LXXV1,  p.  245.    Read  to  the  Institute 

i,  mo. 
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for  an  excellent  paper  on  fermentation*,  has  accordingly 
adopted  the  opinion,  that  the  ferment  was  in  all  cases  iden- 
TVk  opinion   tica).   The  experiments  1  have  made  .have  led  me  to  a  dif- 
e/toocuu*.      fereot  opinion  ;  and  the  principal  object  of  this  paper  will 
be  to  show,  that  the  fermentation  of  grape  must  cannot  take 
place  without  the  assistance  of  oxigen  gas.  Hence  it  follow*, 
that  the  ferment  of  the  grape  is  not  of  the  same  nature  as 
yeast ;  or  rather,  that  they  are  not  both  in  the  same  state. 
FcettTraeion       1  was  led  to  this  inquiry  by  an  examination  of  the  pro* 

it  * ui^u^  C€SSC9  en*P,oye<*       Mr«  Appert  for  preserving  vegetable 
a'aws.     SU   and  animal  substancesf.    I  had  observed  with  surprise,  that 
grape  must,  which  had  been  kept  unaltered  a  whole  year, 
began  to  ferment  in  a  few  duys  after  being  poured  into 
fresh  vessels.    It  is  in  this  way  Mr*  Appert  prepares  spark* 
ling  wines  [vins  mousseux]  at  all  seasons  of  the  year.  'This 
The  air  in  flu-  fact  led  uie  to  suspect,  that  the  air  had  some  influence  on 
•tlon.         "  fermentation,  and  suggested  to  me  the  following  expert* 
meat  p. 

Experiment       I  took  a  bottle  of  grape  must  that  hud  been  kept  a  year, 

Ju!e»frap0  'n<*  WR8  perfectly  limpid ;  poured  it  into  another  bottle, 
which  I  corked  tight;  and  exposed  it  to  a  temperature  from 

Fermentation  !$•  to  30*  [59°  to  66°  F.].    In  a  week's  time  the  must  had 

contact  of  lir! ,C8t  iU  t^wpv^y »  fermenution  bad  taken  place  in  it ; 

and  it  was  sooq  converted  into  a  vinous  liquor,  sparkling 
like  the  best  champagne,  A  second  bottle,  that  had  been, 
kept  a  year,  like  the  preceding,  but  was  not  exposed  to  the 
contact  of  air,  gave  no  signs  of  fermentation,  though  placed 
in  the  most  favourable  circumstances  for  producing  it, 

Theaame         1  then  took  this  bottle  of  grape  must,  cut  it  pretty  deeply 

anmh"  fbLpe-  r0UIM*  tne  Dec^  wltn  a  n^e»  inverted  it  in  a  mercurial  troogb, 
ruaeia.  and  then  broke  off  the  neck,  without  suffering  the  must  to 
come  into  contact  with  the  air.  One  portion  of  the  must 
1  passed  through  the  mercury  into  a  jar  containing  a  small 
quantity  of  oxigen  gas,  and  another  portion  into  a  jar 
perfectly  void  of  air.    The  first  fermented  in  a  few  days; 

•  Ann.  dc  Chim  to!.  XLVI,  p.  291.   See  Journ.  vol.  VII,  p.  334 

t  These  processes,  which  are  extremely  simple,  censkt  in  putting 
the  iubNtances  to  be  preserved  into  bottles,  corking  them  very  elote,  and 
then  exposing  them  to  the  heat  of  boiling  water  for  a  longer  or  shorter 
lime.   See  the  instructions  published  by  Mr*  Appert. 

the 
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tbe  second  gave  no  sign  of  fermentation  in  forty.    On  ab- 
sorbing by  potash  the  carbonic  acid  gas  evolved  during  the  Osigen  tb* 
fermentation  of  the  first*  portion,  a  very  little  residuum  was 
left ;  consequently  the  greater  part  of  the  oxigen  gas  I  had 
added  wss  absorbed. 

These  results  evidently  prove,  that  must  kept  along  time  Farther  con- 
ennnot  ferment  without  the  contact  of  oxigen  gas.    But  to  J^*400 
obtain  still  greater  certainty  on  this  point,  I  analysed  with 
Volta's  eudiometer  the  air  found  in  several  bottles  of  most, 
that  had  been  kept  a  year,  and  found  in  them  no  oxigen. 

I  proceeded  in;  the  same  way  with  the  juice  of  goose*  Si  «afrcs^ 
berries  and  grape  must  recently  prepared,  which  had  been  JJ^. 
exposed  in  well-corked  bottles  to  the  heat  of  boiling  water, 
and  obtained  precisely  the  same  results. 

It  is  very  remarkable,  that,  when  a  fermentable  juice,  Fermentation 
which  has  been  kept  a  long  time,  is  poured  into  another  J^J^J* 
vessel,  so  that  it  would  ferment  from  having  been  exposed  to  dusioo  of  afc. 
the  contact  of  the  air,  it  may  readily  be  deprived  of  this 
property,  by  exposing  it  anew,  in  bottles  closely  corked,  to 
the  heat  of  boiling  water.    By  this  operation  we  perceive  it 
loses  its  transparency,  and  afterward  lets  fail  a  slight  sedi- 
ment.   During  the  fermentation  of  a  very  limpid  juice  a  Sediment, 
sediment  is  also  deposited  :  but  there  is  this  difference  be- 
tween them;  that  of  the  latter  is  capable  of  exciting  fer- 
mentation, bat  that  of  the  former  no  longer  eojoys  this 
property. 

From  these  several  results  I  have  considered  it  as  very  Grape  juice 
probable,  that  grape  must  recently  obtained  would  not  fer-  JJJJJjJ^ 
ment,  if  the  grapes  were  pressed  without  the  contact  of  contact  of  air 
air.    Accordingly  I  took  a  jar,  into  which  I  introduced  wIM  not 
small  bunches  of  grapes  perfectly  whole;  inverted  it"**1 5 
mercury;  and  filled  it  five  times  following  with  hi- 
drogen  gas,  in  order  to  expel  the  smallest  portions  of  at- 
mospheric air.   I  then  bruised  the  grapes  in  the  jar  by  means 
of  an  iron  rod,  and  exposed  them  to  a  temperature  of  15°  or 
20*  (59*  or  68].     Twenty-five  days  after  no  fermentation 
appeared  ;  though  must,  to  which  I  had  added  a  little  oxi- 
gen, had  begun  to  ferment  the  first  day,  and  in  a  short  time 
after  fermented  very  briskly.    In  these  last  two  experiments 
I  observed,  that  the  oxigen  was  almost  wholly  absorbed ; 

but 
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but  I  cannot  say  whether  it  combined  with  carbon,  or  witb 
hidrogen.  1  obtained  a  quantity  of  cafbonic  acid  gas  equal 
in  bulk  to  a  hundred  and  twenty  times  the  oxigen  gat  1  had 
added  to  the  grape  must;  whence  it  is  evident,  that,  if 
oxigen  be  necessary  to  the  commencement  of  the  ferments- 
,  tion»  it  is  not  to  its  coutinuance ;  and  that  the  greater  part 

of  the  carbonic  acid  produced  is  the  result  of  the  mutual 
action,  of  the  principles  of  the  fermeut  and  those  of  the  sac- 
charine matter. 

•nle«  the  In  another  experiment  of  the  same  kind  as  the  preceding, 

FE*£anT*en  *  fomentation  commenced  at  the  expir  uiou  of  twenty-one 
*k>*]y,         days,  but  the  grapes  were  in  a  very  advanced  stage  of  ripe- 
ness: and  besides,  a  portion  of  the  same  must,  placed  in 
e*c*pt  oxigeu  contact  with  a  little  oxigen,  had  fermented  in  six  and  thirty 
a*  present.      four*  after  it  had  been  prepared.    Hence  it  is  farther  evi- 
dent from  this  experiment,  that  oxigen  gas  is  singularly 
favourable  to  the  developeroent  of  fermentation. 
Oxifen  equal-    This  action  of  oxigen  on  fermentable  ) uices  is  observable 
ly  promote*    also  iu  animal  substances*    I  have  seen  bottles  conl aiding 

stilt?  f £f n*^yo t8  * 

tiMi  ot  n;viirul  Dwf»  mutton,  tish  even,  «>d  mushrooms,  prepared  at  Mr, 
sutteiancos.     Appert*s;  and  a  month  after  these  different  so bstances  were 
(bund  to  be  perfectly  good.  On  being  exposed  to  the  air,  they 
soon  putrefied,  as  fresh  animal  substances  would  have  done. 
On  the  contrary,  if  they  were  replaced  in  bottles  after  hav- 
ing l>een  in  contact  with  the  air  a  few  hours  only,  and  were 
then  exposed  to  the  heat  of  boiling  water,  they  would  keep 
a  very  long  while.     If  however  the  bottles  were  badly 
corked ;  and  particularly  if  the  heat  were  not  sufficiently 
prolonged ;  and  all  the  oxigen  contained  in  the  bottles  were 
not  absorbed,  putrefaction  soon  came  on.    In  fact,  by  ana- 
lysing the  air  in  the  bottles  in  which  these  substances  have 
been  well  kept,  we  may  convince  ourselves,  that  it  no  longer 
contains  any  oxigen ;  and  that  the  absence  of  this  gas  is 
consequently  u  necessary  condition  for  the  preservation  of 
animal  uud  vegetable  substances. 
»r*t»feJe  tod     On  reflecting,  that  putrefaction  and  fermentation  never 
*r..,ual  sub     dt:velope  themselves  instantaneously,  I  conceived,  from  the 
wr^7b7oc-  preceding  results,  that  vegetable  or   animal  substances 
csjkoal  heat,  tui^ht  be  preserved,  without  being  deprived  of  the  contact 
'** «7^t!°  of  *ir>  by  «l»°«*S  theui  occasionally  to  the  heat  of  boiling 

water 
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water.  Accordingly  I  took  some  cow's  milk,  gooseberry 
juice,  and  a  solution  of  gelatine,  and  exposed  them  to  the 
boiling  heat  of  water  saturated  with  salt,  at  first  daily,  af- 
terward every  other  day. 

i  wo  months  after  all  these  substances  were  perfectly 
good.  The  butter,  that  had  collected  on  the  surface  of  the 
milk,  was  very  sweet,  only  it  was  a  little  harder  than  fresh 
butter;  and  the  milk  appeared  a  little  thinner  than  before 
the  experiment  I  need  not  say,  that  some  milk,  goose- 
berry juice,  and  jelly,  which  I  kept  by  way  of  comparison, 
soon  altered. 

Urine,  which  is  known  soon  to  putrefy,  and  from  acid,  JJ"™^^*^ 
which  it  is  at  first,  to  become  alkaline,  will  keep  a  long  €Xdud©d- 
time  in  vessels  closely  stopped,  when  it  has  scarcely  been  in 
contact  with  the  air  :  it  retains  its  transparency,  acidit), 
and  smell ;  and  no  ammoniaco-magnesian  phosphate  is  de- 
posited, though  sometimes  uric  acid  separates.  When 
urine  ia  left  in  contact  with  a  small  portion  of  air,  it  absorbs 
itsoxigen  pretty  readily,  and  then  the  decora  }>osition  stops : 
but  if  a  sufficient  quantity  of  air  be  present,  a  great  deal  of 
carbonate  of  ammonia  is  formed,  and  ammoniaco-magnesian 
phosphate  ia  almost  always  deposited  with  the  phosphate  of 
lime.  The  decomposition  of  urine  therefore,  as  we  see,  is 
not  analogous  to  fermentation  ;  since  the -latter,  when  once 
it  has  begun,  goes  on  without  the  assistance  of  oxigeu 
gas. 

Returning  to  fermentation,  and  considering,  that  sugar  Essential  dW» 
and  the  yeast  of  beer  will  ferment  without  the  contact  of ference  ia  leB" 
air,  while  the  must  of  grapes  has  not  this  property  ;  we  are  mmii%9 
forced  to  admit,  that  there  is  an  essential  difference  between 
yeast  of  beer  and  the  ferment  of  the  grape.  Yeast  is  solid,  and 
nearly  insoluble  in  water:  ferment,  on  the  contrary,  in  the 
state  in  which  it  is  found  in  fermentable  fruits,  is  liquid ; 
or,  if  it  be  solid,  it  must  be  very  soluble  in  their  juices.  It 
appears  to  me  however,  that  it  may  be  solid  in  a  great 
number  of  substances,  but  in  a  peculiar  state,  and  different 
from  that  of  beer  yeast.   Still  it  is  very  possible,  that  there  but  jvrfeapt 
is  but  one  ferment,  and  that  its  difference  from  the  yeast  of  nt^f  from 
beer  is  to  be  ascribed  ooly  to  a  little  ox? gen.    hi  this  view  it  ox1*eo*  wa" 
would  be  analogous  to  indigo,  which  is  capable  of  oxidation 
and  disoxidation.  Fer- 
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Fennente-  FermeoUtion  still  appears  to  me  however  one  of  the  most 
tion  itiil  mysterious  of  chemical  processes;  particularly  because  it 
mjr  operates  only  gradually,  and  we  cannot  conceive  why,  when 

the  ferment  and  the  sugar  are  intimutely  mixed  together* 
they  do  not  act  on  one  another  with  greater  rapidity.  We 
might  be  tempted  to  believe,  that  it  is  partly  owing  to  a 
galvanic  process,  and  that  it  has  some  analogy  to  the  mutual 
precipitation  of  metals. 
Theory  of  Mr.  Be  this  as  it  may,  it  seems  to  me,  that  we  may  clearly 
Appert's  ino*le  conceive  how  animal  and  vegetable  substances  are  preserved 


anim^and0*  by  the  process  of  Mr.  A p pert.    These  substances,  by  their 
!*i!L      contact  with  air,  readily  acquire  a  disposition  to  putrefy,  or 
ferment :  but  on  exposing  them  to  the  heat  of  boiling  water 
in  vessels  well  closed,  the  oxigen  absorbed  produces  a  new 
combination,  which  is  no  longer  capable  of  exciting  fermen- 
tation or  putrefaction,  or  which  is  rendered  concrete  by 
heat,  in  the  same  manner  as  albumen4,    lu  fact  it  is  ob- 
served, that  a  juice  disposed  to  ferment,  and  perfectly  clear, 
becomes  turbid  at  the  heat  of  boiling  water,  and  then  is  no 
longer  susceptible  of  fermentation,  unless  it  be  placed  in 
contact  with  oxigen  gas.    In  this  case,  if  it  be  made  to  boil 
as  soon  as  fermentation  begins  to  take  place,  the  fermenta- 
tion is  quickly  stopped,  and  a  deposition,  of  an  animal 
ITeat  destroys  nature,  takes  place.    It  may  farther  be  observed,  that  beer 
J^^™tinf  yeast,  which  has  been  exposed  to  the  heat  of  boiling  water, 
yeast.  likewise  loses  the  property  of  exciting  the  fermentatiou  of 

sugar.  Now  since  must  of  grapes  that  has  been  boiled  still 
retains  ferment  in  solution,  which,  to  produce  fermentation, 
requires  only  the  contact  of  air ;  we  must  conclude,  that 
only  the  part  which  has  absorbed  oxigen,  and  which  is  pro- 
bably in  the  same  state  as  beer  yeast,  is  capable  of  coagu- 
lating by  heat. 

This  is  the  idea  I  have  formed  of  the  preservation  of  ani- 
mal and  vegetable  substances  :  and  if,  as  the  experiments  i 
have  related  seem  to  prove,  oxigen  be  necessary  to  the 
developement  of  fermentation  and  putrefaction,  it  is  evi- 
Kequisites  to  dent,  not  only  that  the  heat  must  be  continued  long  enough 

* 

•  Seguin  has  supposed  albumen  to  he  the  true  principle  o(  fermenta- 
tion.  See  Joura.  vol.  XV,  pp.  352,  803. 
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to  destroy  or  render  concrete  the  matter;  which  has  absorbed  tbe  success  of 

oxieeo,  and  it  calculated  to  excite  fermentation  ;  but  ahoWr-  APP*fl'»; 

.  process, 
that  the  vessels,  in  which  the  substance*  are  to  be  kept, 

must  be  stopped  too  closely  for  the  air  to  penetrate  them. 
It  is  rery  probable,  from  this  theory,  that  all  sorts  of  fruits  Fruits  might 
may  be  kept  a  long  time  in  hidrogen  or  nitrogen  gas,  pro-  Jyj^j^1^ 
vided  they  had  absorbed  no  oxigen.    We  may  conclude  too,  nitrogen  gas. 
that,  if  grapes  will  keep  a  long  time  without  fermenting,  it 
is  because  the  exterior  coat  does  not  adroit  the  entrance  of 
oxigen  ;  not,  as  Mr.  Fabroni  has  supposed,  from  an  excel- 
lent analysis  of  grapes,  because  the  ferment  and  saccharine 
matter  are  in  separate  cells.    Lastly  I  cousider  it  as  possible, 
that,  if  an  animal  substance,  milk  for  instance,  could  be 
obtained  without  the  contact  of  air,  it  would  keep  a  long 
time  without  alteration. 

From  what  has  been  said  it  might  be  expected,  that  fer*  Fermentation 
mentation  might  be  excited  in  the  must  of  grapes  obtained  JjjjJ^J^ 
without  the  contact  of  air,  by  immersing  in  it  the  two  wire* 
of  a  galvanic  battery    and  this  in  fact  takes  place.  But 
an  inference  deducible  from  this  is,  that  it  is  probably  by 
increasing  the  electric  energy  of  the  various  substances  m  Action  of 
contact,  that  atmospheric  electricity  so  powerfully  promotes  electricity, 
the  acescence  of  milk,  broth,  &c. 

The  experiments  1  have  related  throw  some  light  on  the  Matching  of 
bri Distorting  or  matching  of  wines,  which  has  been  practised  CMks- 
from  time  immemorial,  without  any  one  hitherto  attempting 
lb  account  for  it*. 

Acids,  particularly  the  mineral  acids,  may  prevent  fer-  Sulphurous  . 

•  ••         •  t     »  acid  be^t  for  • 

mentation  by  combining:  with  the  ferment,  or  altering  its 
"  J  r»  <  .  o  preventing 

natu  re :  but  sulphurous  acid  acts  like  the  other  acids,  and  be*  fermentation, 
sides  seizes  the  oxigen,  which  the  wine  may  have  absorbed, 

•  This  process,  which  consists  in  burning  in  tho  casks,  that  are  about 
to  be  filled  with  wine,  a  greater  or  les  number  of  suslphuretted  matches 
or  pieces  of  linen  dipped  in  melted  brimstone,  might  be  managed  much 
more  simply  and  economically,  by  preparing  concentrated  sulphurous 
>c*d  wirh  a  gjod  apparatus,  and  afterward  adding  a  small  quantity  of  this 
acid  to  ih»;  wine  intended  to  be  brimsioned. 

fin  o  t>icT  counties  where  a- similar  process  is  performed,  it  is 
usual,  I  •.*iicT.jJ  t-»  sprinkle  some  aromatic  seeds,  as  coriander,  over  the 

saeltcd  b:.m3:jr.«\  C.] 
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or  which  remains  in  the  casks.  This  proves,  1st,  that  fer- 
mentation cannot  commence  without  the  assistance  of  oxi* 
gen  ;  and  2dly,  that,  at  equal  degrees  of  acidity,  the  snU 
phuroos  acid  prevents  fermentation  better  than  any  other. 
Farther  «tpe-  My  labours  at  present  are  far  from  complete.  I  have  in- 
imended.  stituted  many  experiments,  the  results  of  which  yet  remain 
to  he  known,  or  which  require  lo  be  revised  ;  and  I  reserve 
them  for  a  more  extensive  disquisition,  that  will  embrace 
other  objects.    I  confine  myself  therefore  to  this  abstract, 

Action  of  and  shall  conclude  with  observing,  that  very  pure  sugar,  as 
sugar  and  ,.  ,        .  r  ,.     ,  .        i  n 

well  as  munna,  has  the  property  of  dissolving  the  yellow 

oxide  of  lead,  and  of  acting  afterward  on  colours  in  the 

same  manner  as  the  alkalis. 


at  anna  ou 


IV. 


Note  on  Prustie  Acid:  by  Afr.  Gay-Lusiac*. 

Little  informa-  the  discovery  of  prussic  acid  by  Scheele,  and  the 

resetting*  laboor8  of  Messrs.  Berthollet  and  Ciouet,  nothing  very  im~ 
prus<\c  aciJ,  portant  has  been  brought  forward  on  the  nature  of  this  acid. 
th0«gh  both  Though  the  mobility  of  its  elements  has  permitted  it  to  be 
and  composed,  decomposed,  and  it  has  even  been  composed  by  passing 


amraoniacal  gas  over  red  hot  charcoal,  it  has  not  yet  been 
obtained  perfectly  pure,  so  that  we  know  not  under  what 
h«  (bra  whc»  form  it  would  present  itself  in  this  state.    I  have  endea- 
^tt*""  voured  to  solve  this  question,  and.  I  shall  prove  in  this  note, 

that  prassic  acid  is  not  permanently  elastic ;  that  it  forms  a 
liquid  much  more  volatile  than  sulphuric  ether,  siuce  it 
boils  at  26*5°  [79*79  F»J  '*  and  that,  owing  to  this  property, 
at  a  temperature  from  20°  to  26°  [68°  to  78*8°  F.J  it  dilates 
considerably  the  air  or  gasses  with  which  it  is  mixed,  com* 
tnnnicates  to  them  its  properties,  and  then  resembles  a  per- 
manently elastic  fluid. 
Atterppt  to  Desirous  of  ascertaining,  for  the  purpose  of  a  particular 
obuin  it  *o.    inquiry,  whether  prussic  acid  might  be  obtained  in  the 

•  Ann.  de  Chim.  vol.  LXXV1I,  p.  128.    Read  to  the  Institute 
feb.  18 11. 
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gaseous  sjtatei  I  decomposed  prussiate  of  mercury  by  mtm* 
otic  acid,  as  directed  by  Mr.  Proust.  After  the  air  con* 
taiped  in  the  vessels  had  escaped,  and  a  strong  smell  of 
prosaic  acid  was  perceivable,  I  received  the  gas  over  mer- 
*ory.  Thus  1  obtained  several  jars  full  of  an  elastic  fluid* 
inflammable,  and  with  a  powerful  smell,  which  appeared  to 
me  to  be  gaseous  prussic  acid*  However,  on  continuing 
the  process,  I  perceived,  that  drops  of  a  peculiar  liquid  ac- 
quired the  gaseous  state,  as  soon  as  they  reached  the  sum- 
mit of  the  jar,  and  depressed  the  column  of  mercury  consi- 
derably. The  temperature  then  was  at  20*  [68°  F.]  ;  and 
the  next  morning,  the  temperature  being  only  14*  [53*6°  F.], 
I  observed,  that  the  bulk  of  the  gas  I  bad  obtained  was 
greatly  diminished  ana1  that  a  liquid  was  deposited  in  the 
jars,  where  there  was  none  before.  I  bad  then  no  longer 
any  doubt,  that  the  prussic  acid  was  a  very  volatile  liquid  ; 
and  after  several  trials,  which  i  shall  pass  over,  I  succeeded 
in  procuring  it  readily  in  the  following  manner*  „ 

I  took  a  tabulated  retort,  into  which  I  put  prussiate  of  Method  of 
mercury ;  and  to  the  neck  of  the  retort  I  adapted  a  carved  ^rocur^n^  *** 
tube,  one  end  of  which  I  inserted  .into  a  small  two-uecked 
phial,  containing  a  mixture  of  chalk  and  muriate  of  lime ; 
the  chalk  being  intended  to  saturate  the  muriatic  acid,  that 
might  escape  from  the  retort,  and  the  muriate  of  lime  to  re- 
tain the  water.  From  this  phial  another  tube  proceeded  to 
■m  second,  containing  aiso  muriate  of  lime;  and  from  this 
issued  a  third  tube,  terminating  in  a  third  phial  with  a 
ground  stopple,  intended  to  receive  tbe  prussic  acid.  The 
apparatus  being  thus  arranged,  and  all  the  phials  sur- 
rounded with  a  cooling  mixture  of  two  parts  ice  and  one 
salt,  1  poured  some  slightly  fuming  muriatic  acid  into  the 
retort,  and  applied  to  it  a  gentle  heat.  Tbe  prussiate  of 
mercury  soon  dissolved,  and  the  liquor  appeared  to  boil. 
In  fact  vapours  were  evolved,  which  partly  condensed  in  the 
neck  of  the  retort,  forming  streaks  like  alcohol.  Toe  pro- 
cess was  stopped  thu  moment  water  began  to  rise;  though 
more  prussic  acid  might  still  be  obtained:  but  it  is  better  to 
separate  tbe  first  product,  and  afterwards  resume  the  process. 

All  the  prussic  acid  commonly  condenses  in  the  iirst  Re©trfle»tf<»s 
phial*   If  no  water  pass  over,  the  muriate  .of  lime  remains  *^lhe  *cld* 
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•olid,  though  immersed  in  the  prussic  acid*  If,  on  the 
contrary,  a  certain  quantity  of -water  hare  passed  over,  two 
very  distinct  strata  of  liquid  will  be  obtained ;  the  lower,  a* 
aqueous  solution  of  muriate  of  lime;  the  upper,  prussic 
acid.  This  acid  is  commonly  a  little  coloured  in  the  first 
phial.  To  rectify  it,  as  eoon  as  you  think  proper  to  termi- 
nate the  distillation,  take  out  the  tube  commonicating  with 
the  retort ;  stop  the  aperture  by  which  it  entered  the  phial ; 
arid,  after  removiug  the  frigorific  mixture,  that  surrounded 
the  latter,  heat  it  very  gently,  either  by  means  of  a  water-  - 
bath  or  charcoal,  eO  as  not  to  raise  the  temperature  above 
30#  or  36°  [86°  or  95*  F,].  When  this  distillation  is 
finished,  take  away  the  first  phial ;.  and,  after  the  prussio 
acid  has  remained  a  few  hours  in  contact  with  the  muriate 
of  lime  in  the  second  phial,  pass  it  over  into  the  third  by 
means  of  a  gentle  heat.  The  rectification  is  then  finished. 
Properties  of  Prussic  acid  thus  obtained  is  a  colourless  liquid,  as  clear 
pur*  prussic    aa  water.    Its  taste,  at  first  cool,  soon  becomes"  acrid  and 

acid. 

irritating.    Though  rectified  several  times  over  chalk,  it 
faintly  reddens  litmus  paper ;  but  the  blue  coloor  returns, 
as  the  acid  evaporates.    Its  density  at  7°  [44*6°  F.]  is 
!t*  great  vols-  0*70583.    Its  volatility  is  very  great,  for  it  boils  at  26*5* 
tMtj.  [79*7°  F.] :  at  10°  (50°  F.]  it  supports  a  column  of  mercury 

of  0*38  met.  [14*95  inches]  ;  and  at  20°  [66*  F.]  it  quintu- 
ples the  bulk  of  the  air  or  gasses,  with  which  it  is  mingled. 
This  property  renders  the  employ  of  the  apparatus  I  bar* 
described  indispensable ;  for,  if  it  were  poured  from  one 
vessel  to  another  in  the  open  air,  a  very  large  quantity  would 
be  lost.  This  property  also  explains  why  it  has  been  said 
by  some  chemists,  that  prussic  acid  may  be  obtaiuedio  the 
state  of  a  permanently  elastic  fluid. 
Freezing  Prussic  acid  exposed  to  a  frigorific  mixture  of  two  parts 

point.  ice  and  one  salt  constantly  congeals,  aud  frequently  as- 

sumes a  regular  figure.    I  have  sometimes  seen  crystals  of 
this  acid  resembling  those  of  fibrous  nitrate  of  ammonia. 
It  remains  solid  at  a  temperature  of—- 15*  [5*  F.],  butabov« 
this  point  it  liquefies. 
Singitrurphe-      The  great  volatility  of  this  acid,  and  its  congestion  at 
— 15°  [5°  F.],  occasion  it  to  exhibit  a  remarkable  phenome- 
non. If  single  drop  be  exposed  to  the  sir  at  the.e  xtieoiity  of  a, 
%.  v.  glass 
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or,  which  is  still  better,  on  a  piece  of  papes,  it 
eezes.  This  congelation,  produced  by  the  eva- 
of  the  prassic  acid  itself,  is,  1  believe,  the  only  one 
of  its  kind;  for,  among  all  the  very  volatile  liquids,  there  it 
not  one  that  freezes  at  a  temperature  so  little  remote  from 
that  of  melting  ice. 

1  have  studied  the  chemical  properties  of  prussic  acid) 
prepared  a*  1  hare  just  mentioned,  aod  shall  make  known 
the  principal  in  another  paper. 
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V. 

Abstract  of  a  Paper  on  Triple  Salts :  by  Mn  Gay  Ltjssic*. 

* 

JL  HE  object  of  this  paper  is  to  show:  1,  that,  in  triple  The  acid  oC 

salts  the  acid  is  commonly  divided  between  the  bases  in  two  tr,su'e'  Jonf" 

J  .  roomy  dmded 

equal  proportions.    This  is  the  case  in  the  triple  tartrates  equally  be* 
and  oxalates;  in  the ammoniaco-mugnesian  sulphate;  in  the  J]*""  ^a 


triple  sulphate  of  zinc  and  ammonia  ;  &c. 

2.  That  in  a  triple  compound  the  elements  united  two  Elements  of 

and  two  form  possible  binary  compounds.    For  example,  triP|ecom- 

■  r  *  •  •  •  j     *      ■  •    poond*  would 

the  nitrate  of  ammonia,  which  is  composed  of  oxigen,  ni-  form  binary 

trogen,  and  hidrogen,  wlien  decomposed  by  fire  yields  wa-<»«*$ 

ter,  and  gaseous  oxide  of  nitrogen :  while,  on  the  other  hand, 

this  salt  is  the  result  of  two  binary  compounds,  nitric  acid 

and  ammonia. 

3.  That  the  vegetable  and  animal  substances,  which  are  «  well  as  those 
composed  of  three  or  four  different  matters,  also  give  rise  to  ££^r£*fcwin* 
binary  compounds,  that  are  possible,  or  generally  known. 

4.  That  we  may  form  on  idea  of  the  different  nature  of  The  «ame  d«- 
several  substances  containing  the  same  elements  and  in  the  ™*nct5  in  the 
same  proportions;  if  we  admit,  that  the  binary  products  of  u™nl 

the  elements  combine  in  different  ways  with  each  other,  or  fofm  di^j*nt 
merely  with  one  of  the  elements.  c«npou 

•  Ann*  de  Chun.  vol.  LXXVII,  p.  185.   Frosa  a  paper  read  to  the 
Soc.  of  Arcueii,  February,  1611. 

S  3  5.  That 
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5.  That  we  may  imagine  00  many  more  compounds  con* 
-taining  the  some  element*  in  the  same  quantities,  aa  we  can 
conceive  the  binary  combinations,  formed  by  the 
of  these  compounds,  (o  be  more  numerous. 

Neutrtf  com-  L  &  That  Mh    opnthor0»mp*oftd«,  being 

pounds  indi-     e         .    g  ,r 

catc  the  caps-  formed  of  an  acid  containing  an  excess  of  oxtgen,  and  al 
bwi  bicsTr*  '^hat  is  *m  combustible;  wo  mey  admit,  that  the  base  sa- 
oxlgeo!*   '   borates  the  excess  of  ottigen  of  the  ochi*  add  that  hence 
results  a  point  of  saturation*  woti.  adapted  to  determine  the 
capacity  of  combustibles  for  oxigen.    For  instance,  the 
neutral  nitrate  of  ammonia,  being  decomposed  by  heat, 
yields  us  products  water,  which  is  neutral,  and  gaseous  oxide 
of  nitrogen,  which  must  be  neutral  also. 
DenMty  of  ni-    7,  That  nitrous  gas  and  oxigen  gas,  in  combining  to  pro- 
irous  ac   ga>.  guce  n'ltTOUS  acid  gas,  expedience  on  apparent  condensation 
of  bulk,  which  is  precisely  half  the  total  bulk  of  the  two 
gasses,  whence  it  follows,  that  the  density  of  nitrous  acid 
gas  is  2- 10630,  that  of  atmospheric  air  being  1. 


- 


VI.  .  , 

Analysis  of  large-leaved  Tobacco,   NicOtiana  tabacum  lati- 
folia  and  angusti/oUa  s  by  Mr*  Vauquelin*. 

Tobacco  pro-  ThOUGH  there  can  be  no  doubt,  that  the  various  me- 
j*cu7ur*pnru*  ^no(^9  employed  for  preparing  tobacco  modify,  each  in  its 
ctplc.  own  way,  some  of  the.  principles  contained  in 'this  plant, 

•  yet  the  changes  experienced  by  these  principles  cannot  en- 
tirely destroy  their  peculiar  properties ;  otherwise,  it  is  evi- 
dent, that  tobacco  might  be  made  frpni  a  great  number  of 
herbaceous  plants,  which  is  not  the  case.  Reason  therefore 
leads  us  to  conclude,  that  there  exists  in  the  nicotian  a  at 
least  one  substance,  not  to  be  found  in  the  other  plants,  from 
which  attempts  have  been  made  to  manufacture  tobacco  in 
vain. 

Analymun.  These  considerations  have  led  us  to  undertake  a  careful 
*    u  chemical  analysis  of  the  different  species  of  nicotiana  em- 

•  Ann.  at  Chins.,  vol.  U*XT,  p.  199* 

ployed 


■ 

Digitized  by  Google 


ANALYSIS  OF  TOBACCO.  qQ\ 

a  ... 

ployed  in  manufacturing  tobacco,  as  well  as  of  the  tobacco 
of  different  manufactories,  both  French  and  foreign. 

We  were  of  opinion,  on  entering  upon  this  inquiry,  that  Admits  >• 
•ome  advantages  might  result  from  it  to  the  manufacturer  J*  Jn*{£clc*1 
with  respect  to  the  preparation  of  tobacco ;  or  that  at  least 
the  theory  of  chemistry  might  derive  from  it  some  principle, 
by  means  of  which  it  could  give  a  satisfactory  explanation 
pf  the  changes,  that  might  take  place  in  the  matters  enter- 
ing into  the  composition  of  tobacco. 

1  ought  here  to  mention,  that  I  have  been  assisted  in  this  Perrons  en* 
loug  and  laborious  research  by  Mr.  Robiquet,  a  very  well  **ged  in  lU 
informed  young  apothecary  of  Paris,  and  Mr.  Warden, 
American  consul,  who  devotes  the  leisure  moments  afforded 

4  t 

Jum  by  his  office  to  the  practice  of  chemistry. 

After  having  bruised  the  leaves  of  nicotiana  latifojia  in  a 
marble  mortar,  we  wrapped  them  in  a  linen  cloth,  and  sub- 
jected them  to  the  action  of  the  press.  To  separate  all  the 
soluble  matter  they  might  contain,  this  operation  was  re* 
peated  three  times,  with  the  addition  of  a  little  water* 

Though  the  cloth  was  of  a  pretty  close  texture,  the  juice 
retained  a  large  quantity  of  green  matter  in  suspension, 
which  was  separated  by  filtration  through  blotting  paper. 
The  green  matter  that  remained  on  the  filter,  was  washed 
And  set  apart,  and  will  be  noticed  hereafter. 


Examination  of  the  filtered  Juice. 

1.  Thi*  juice  strongly  reddened  litmus  paper,  a  proof  The  filtere* 
that  it  contained  a  free  acid.  juice  exa- 

•2.  Oxalate  of  ammonia,  by  the  copious  precipitate  it 
formed,  demonstrated  the  presence  of  lime,  and  conse- 
quently of  some  calcareous  salt. 

8*  Nitrate  of  -silver  threw  down  a  copiou>  precipitate, 
<whicb  was  not  wholly  dissolved  by  qitric  acid ;  whence  we 
may  infer,  th«rt  it  was  partly  famed  by  a  muriate. 

4.  The  infusion  of  galls,  and  the  mineral  acids,  indicated 
by  the  tolerably  bulky  brown  precipitates  they  occasioned, 

the  existence  of  some  animal  matter,  particularly* of  al-  .f  m  -r 
.humeri.  «.  » 

5.  Heat  raised  to  80*  of  R.  F.]  confirmed  this  by 
ling  a  copious  coagulation.  v  :< 

6.  Acetate 
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6.  Acetate  of  lead  formed  a  very  copious  grayish  preci* 
.  pitate,  which  dissolved  in  great  part  in  distilled  vinegar. 
J^™™1^  The  effect  of  acetate  of  leid  on  this  juice  inducing  us 
to  suspect  the  presence  of  malic  acid,  we  precipitated  by 
means  of  acetate  of  lead  a  pretty  large  quantity  of  the 
liquor  coagulated  by  heat ;  and  afterward  passed  through 
this  precipitate  was«hed  and  diffused  in  water  a  stream  of 
sulphuretted  hidrogen  gas,  tilt  there  was  ,  a  slight  excess 
of  it. 

The  intention  of  this  wa9  to  reduce  the  lead  to  a  sul- 
phuret,  and  thus  separate  it  from  the  matter  with  which 
It  had  been  united.  To  facilitate  the  prec  pitation  of  the 
sulphuretted  lead,  we  heated  the  liquor,  and  filtered. 

The  liquor  thus  filtered  was  cautiously  evaporated  to  the 
consistence  of  a  sirup.  In  this  state  it  had  a  very  add  taste, 
strongly  reddened  infusion  of  litmus,  and  formed  with  al- 
cohol and  ammonia  copious  sediments,  which,  while  they 
Animal  mat-  Indicated  the  presence  of  animal  matter,  proved,  that  a 
portion  of  it  had  been  carried  down  with  the  lead  in  its 
precipitation. 

The  acid  d'w-  Hoping  that  the  acid  contained  in  this  thickened  liquor 
johredm  «ico-  Drove  soluble  in  spirit  of  wine,  and  that  we  might 

thus  separate  it  from  the  matter  it  held  in  solution,  we 
treated  it  hot  with  this  menstruum  at  40*  [sp.  gr.  0*817]. 
Jn  fact,  as  soon  as  the  mixture  of  these  two  liquors  took 
place,  a  copious  coagulation  was  produced,  and  the  alcohol 
became  coloured,  first  yellowish,  then  brown  red,  and  Was 
t     found  to  be  acid. 

The  matter  not  dissolved  by  the  spirit  of  wine  was  whitish, 
partly  dissolved  in  water,  and  its  solution  was  precipitated 
by  the  acetate  of  lead  like  the  acid  itself. 

Oxalate  of  ammonia  occasioned  in  it  a  precipitate,  and 
this  substance,  placed  on  burning  charcoal,  left  a  residuum 
of  carbonate  of  lime.    Lastly,  we  found,  that  this  sub- 
stance was  formed  in  great  part  of  rnalate  of  lime,  which 
retained  some  portions  of  vegeto-animal  matter. 
Tits  amaal        The  greater  part  of  this  vegeto-animal  matter,  which  we 
matter  *^ng-  na(j  eudeavoured  to  separate  by  means  of  alcohol,  having 
the  actd.        dissolfed  in  it  by  the  help  of  the  acid,  we  saturated  the 
latter  with  ammonia,  which  threw  down  a  considerable 

flocculeut 
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flocculeot  sediment,  the  properties  of  which  were  perfectly 
similar  to  those  of  animal  matters.  Notwithstanding  this 
Saturation,  nutgalls  still  produced  a  very  evident  precipi- 
tate in  the  liquor  j  whence  we  perceive  there  exists  a  very 
great  affinity  between  the  acid  and  this  an im allied  prin- 
ciple. 

This  acid,  puri6ed  as  much  as  possible*  exhibited  all  the  Thi  acid  was 
characters  of  malic  acid  ;  that  is,  it  imparted  considerable  * 
consistency  to  water  by  evaporation,  did  not  crystallize,  s 
gave  with  acetate  of  lead  a  precipitate  soluble  in  distilled 
vinegar,  swelled  up  in  the  tire  giving  out  a  smell  of  burned 
sugar,  and  was  converted  into  oxalic  acid  by  the  nitric 


Thus  the  acetate  of  lead  had  thrown  down  at  once  malic  MsJate  of 
acid,  a  great  deal  of  coloured  vegeto-anitnal  matter,  aod  a  ^d"^** 
little  tnalate  of  lime.    The  last  appeared  to  have  been  car- 
ried down  in  combination  with  the  tnalate  of  lead,  and  to 
have  been  redisaolved  by  the  malic  acid,  as  fast  as  it  was 
separated  by  the  sulphuretted  hidrogeu. 

In  several  experiments,  in  which  we  thus  precipitated  to- 
bucco  juice  by  an  excess  of  acetate  of  lead,  we  in  like  man- 
ner found  again  tnalate  of  lime  in  the  malic  acid. 

A  large  quantity  of  ma  late  of  lime  therefore  exists  in  to-  which  exist; 
bacco,  which  may  be  obtained  directly  by  evaporating  the  **} 
juice  of  the  plant  to  two  thirds.  ^  *'**7' 

As  soon  as  we  had  completely  ascertained  the  nature  of  The  juice  de- 
the  acid,  we  returned  to  the  juice  of  tobacco  into  which  we  dbtiUedf 
had  poured  an  excess  of  acetate  of  lead,  to  treat  it  also  with 
sulphuretted  hidrogen.  We  had  obtained  a  very  transpa- 
rent liquid,  of  a  lemon  colour,  which  retained  the  exact 
smell  and  all  the  acrimony  of  the  unaltered  juice.  SuspecU 
ing,  that  this  taste  depended  on  a  volatile  oil,  we  distilled 
the  liquor,  and  obtained  a  product,  that  had  a  slight  herb** 
ceous  smell,  and  but  little  taste. 

The  concentrated  portion,  that  remaiued  in  the  retort,  M*Wer  left  in 
emitted,  on  the  addition  of  a  little  potash  or  ammonia,  a 
strong  smell,  which  was  so  pungent,  that,  if  snuffed  up  with 
a  little  force,  it  occasioned  sneezing  and  tears.  We  repeated  Distilled  with 
the  experiment  by  adding  potash  to  a  more  considerable      *^,lion  °* 
quantity  of  matter,  and  distilled,  after  having  diluted  it  with 

a  liU 
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«  Tittle  water.  The  new  product,  which  we  obtained  in  tbilf 
operation,  had  the  smell  of  tobacco  smoke,  was  extremely 
acrid,  and  produced  a  similar  sensation  to  that  occasioned 
by  <*  pinch  of  snot  taken  with  such  forte  as  to  get  into  the 


New  product.     As  this  product  was  alkaline,  we  suspected,  that  thi# 
*'*  '   '/  THnc,P^»  wbatever  it  might  be,  was  rendered  volatile  only 
'by-means  of  ammonia,  arising  from  the  decomposition  of  an 
ammortiacal  sah  in  the  tobacco  ;  since,  when  the  liquor  con- 
tained an  excess  of  acid,  we  did  not  obtain  the  same  result. 
However,  in  a  similar  process,  conducted  it  is  true  with  dry 
tobacco*    e  obtained  a  product,  the  smell  and  taste  of  which 
were  at  least  equally  striking,  though  the  liquor  that  yielded 
it  contained  a  free  acid.    For  the  rest,  we  were  never  able 
perfectly  to  isolate  this  acrid  substance,  and  even  the  greater 
partremniried  in  the  retort.    Hence  it  appear*,  that  the 
malic  acid  diminishes  the  volatility  of  this  acrid  principle. 
Attempt  to      -  |n  order  to  obtain  this  principle  separately,  we  evaporated, 
obumit  sepa*  by  a  ve|y  gentle  heat>  tht;  liquor  it  CODUmed,  and  treated 

it  with  alcohol  at  4&  [0'»17]»  which  in  fact  separated  it  from 
the  other  matters.  On  afterward  evaporating  the  alcohol, 
we  remarked  at  the  surface  of  the  liquid  some  traces  of  ft 
bmwu  ofl ;  and  the  portion  that  distilled  over  became  more 
and  more  acrid,  as  the  process  approached  its  conclusion* 
This  nearly  solid  oil,  when  thrown  on  burning  coals,  emit- 
ted a  thick  smoke,  and  such  a  strong  smell  of  tobacco,  that 
it  wasjnsupportable. 
Nitrate  of  pot-    The  alcoholic  solution  yielded  on  cooling  some  nitrate  of 


The  acrid  Theoerid  principle  in  question  has  little  smell  when  dis~ 
principle.      goiywHn  water;,  which  shows,  that  it  is  not  very  volatile. 

It  appears  very  difficult  to  destroy  ;  for,  if  it  be  mixed  with 
apretty  large  quantity  of  oxtmoriatic  acid,  it  still  retains  aH 
its  acrimony,  after  tlje  ooicl  has  evaporated  spontaneously. 
PrMmbly  pc-     '  The  peculiar  degree  of  volatility  and  acrid  taste  of  this 
tobacco*       substance  seem  to  indicate,  that  it  is  a  principle  belonging 
exclusively  to  the  gentfe  nicotiana ;  and  which  is  conse^ 
quentiy  new,  since  those  chemists,  who  have  analysed  this 
plant,  have  not  spoken  bf  it,  at  least  as  far  as  we  know. 
Not  produced     Hence  we  may  conclude,  that  this  principle,  wbicb  ift 
arl"',cia,,r-  found 
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(bund  also  in  prepared  tobacco,  as  we  thai  I  show  in  another 
paper,  is  not  altered  by  the  different  operations  it  undergoes;, 
•nd  consequently  ia  not  produced  by  any  change  in  the  con- 
•titatJao  of  the  materials  of  the  plant. 

The  following  are  the  substances  we  have  thus  far  found  Sulwtinces 


1,  An  animal  matter: 

Malate  of  lime  with  excess  of  acid ; 

3,  Nitrate  of  potash: 

4,  Muriate  of  potash  : 

5,  A  peculiar  acrid  principle* 

Now  -we  know  these  different  substances  contained  in  the 

juice  of  tobacco  coagulated  and  61tered,  we  shall  point  out 

tb*  results  of  thye  successive  experiments  made  on  the  greea 

fecula,  on  the  coagulum  obtained  during  the  boiling  of  the 

juice,  and  on  the  woody  residue. 

The  irreen  matter  btained  by  filtering  tobacco  juice,  be*  Examination 
m     •  »     i    i   ,    i  /v  .      s.i         •  .  ofthe  green 

nig  treated  with  alcohol,  left  as  an  insoluble  residuum  a  fecula; 
grayish  substance,  tolerably  compact,  yielding  on  distilla- 
tion a  great  deal  of  carbonate  of  ammonia,  partly  crystalli- 
sed and  partly  dissolved  in  water,  a  thick  fetid  oil,  and  a 
coal  of  difficult  incineration,  which  yielded  a  little  lime, 
proceeding  no  doubt  from  a  portion  of  decomposed  malate. 
It  appears,  that  this  matter  is  a  portion  of  insoluble  vegeta- 
ble albumen.  As  to  the  colouring  portion  of  the  fecula  di*- 
solved  by  alcohol,  it  differed  in  no  respect  from  the  green 
fecula  of  vegetables. 

We  have  said,  that  a  pretty  considerable  coagulum  was  ©f  *ha matter 
formed  on  boiling  th^  Hatred  ;uice.    This  coagulum  is  biiUng*1** 
on  albuminous  vegeto-animal  substance;  for  it  emits  the  \ 
same  smell  as  horn  when  burning,  and  yields  a  great  deal 
of  ammonia ;  but  it  is  remarkable,  that  it  leaves  a  great 
deal  of  lime  after  it  is  burned. 

To  find  whence  this  earth  could  be  derived,  we  treated  a 

♦ 

portion  of  this  animal  matter  with  muriatic  acid  very  much 
diluted.  The  solution,  filtered  and  saturated  with  ammo- 
nia, yielded  by  cautious  evaporation  a  granular  powder, 
which  was  also  mulate  of  lime.  What  had  not  dissolved  in 
the  muriatic  acid  was  pure  vegeto-animal  matter. 


in  the  juice  of  tobacco : 


found  in  the 
juke, 


■ 
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duutn.    After  it  had  been  well  washed,  we  treated  it  with 
alcohol,  to  take  up  ull  the  green  resin  it  contained ;  and  we 
afterward  ■  subjected  it  to  the  action  of  weak  nitric  acid, 
which  extracted  from  it  varioos  calcareous  rafts.    At  first, 
on  saturating  tliis  acid  by  ammonia,  we  obtained  a  floccn- 
lent  matter,  which,  when  decomposed  by  sulphuric  arid, 
yielded  an  acid  liquor,  that  precipitated  lime  water  iu  large 
flocks,  which  oxalic  aci4  doe*  not*    However,  as  we  sus- 
pected the  existence  of  oxalate  of  lime  in  this  woody  resi- 
duum, we  cautiously  e vaporated  a  portion  of  the  same  li- 
quor, and  obtained  a  few  crystals  of  oxalic  acid. 
»!«hn«*©fsft  '    Phosphate  of  time  may  be  pretty  accurately  separated 
;a«;*ii>g  pbos-  pK^m  oxa|nte  «,f  the  nome  base,  when  thev  are  dissolved  ia 
oubte  of      nitric  acid,  by  addiug  ammonia  to  the  solution,  so  that  a 
slight  excesa  of  scid  shall  remain.    The  oxalate  of  lime  will 
be  precipitated  for  the  roost  part  in  a  pulverulent  form, 
wftile  the  phosphate  of  lime  remains  in  solution ;  and  thia 
, .       may  be  precipitated  afterward  by  a  larger  quantity  of  am- 


f 


The  mother  water  of  these  crystals,  evaporated  to  dryness 
-arid  calcined,  yielded  us  phosphoric  acid.  We  also  pexv 
.cetved  in  the  nitric  solution  traces  of  calcureous  salt,  which 
we  separated  by  evaporation  of  the  liquor,  and  which  we 
found  to  be  mutate  of  lime. 

avodf^sae9    ^nu*      mtr'c  ******  t<H>^  UP  malate,  phosphate,  and  ox- 
aiate  of  lime,  from  the  woody  residuum. 

Lastly  the  woody  matter,  after  having  been  treated  by 
these  different  agents,  left,  when  burned,  some  ashes,  com- 
posed chiefly  of  silex,  with  a  little  lime  and  irom 

Another  process  for  obtaining  the  acid  principle  contained  in 

tobacco  leaves, 

A  pother  mode    Instead  of  precipitating  by  means  of  acetate  of  lead  the 

the  LtiLj  'Tia-^*'0*  *^  t°k*cco  coagulated  by  heat,  as  we  have  related 
pua~  ^>0V4f^        juice  may  be  evaporated  by  a  gentle  heat,  and* 

when  reduced  to  about  one  fourth,  suffered  to  cool.  It 
will  then  depe*ite  a  pretty  large  quantity  of  malate  of  lime 
in -grau uiar  crystals,  which  will  become  opake  by  exposure 
to  the  air.  Ou  boiling  down  the  solution  still  farther,  it 
*ill  yield  frc»h  quantities  of  the  same  salt ;  and  lastly,  *ben 

it 
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it  Has  acquired  such  a  consistence,  89  will  not  allow  the  sa- 
line particles  to  unite,  it  is  to-be  treated  with  alcohol,  to 
dissolve  the  free  malic  and  acetic  acids,  the  acrid  matter, 
and  the  sal  ammoniac ;  and  to  separate  the  animal  matter, 
which  the  heat  could  not  coagulate  on  account  of  the  acids, 
that  held  it  in  solution.  * 

The  alcohol,  containing  in  solutions  the  matter  just  men- 
tioned, is  to  be  evaporated  in  a  retort.  It  will  carry  over 
nothing  with  it.  The  liquor  remaining  in  the  retort  is  to 
be  coucent  rated  aoew,  and  treated  a  second  time  with  high- 
ly dephlegmalcd  alcohol,  to  precipitate  some  portion  of  ani- 
mal matter,  that  whs  dissolved  in  the  former  operation  by 
means  of  a  little  water. 

This  second  portion  of  alcohol  being  evaporated  in  its 
turn,  what  remains  is  to  be  dissolved  in  water;  the  malic 
and  acetic  acids  are  tO  be  saturated  accurately  with  potash ; 
snd  the  whole  is  to  be  distilled  to  dryness,  taking  care  that 
it  does  not  born.  The  water  obtained,  though  clear  and 
colourless,  is  insupportably  acrid  ;  and  what  is  left  in  the  re- 
tort still  retains  the  same  property  :  but  on  redissolving  it 
several  times  in  water,  and  distilling  it,  the  operator  will  at 
length  deprive  it  almost  wholly  of  its  acrid  taste,  and  obtain 
the  principle  that  produces  it  dissolved  in  distilled  water. 

We  have  not  yet  satisfactorily  ascertained  the  nature  of  Matter  that 
the  matter  that  accompanies  it,  and  which  dissolves  with  it  f^comPao'€S 
in  the  alcohol.    This  matter  has  a  yellowish  red  colour;  and 
swells  up  and  is  converted  into  a  coal  in  the  fire. 

If,  after  this  matter  has  been  divested  as  far  as  possible  of 
the  acrid  principle,  the  residuum  be  urged  with  a  stronger 
heat,  an  oil  will  be  obtained,  and  muriate  of  ammonia  will 
sublime.  It  likewise  elds  ammonia  from  the  decomposi- 
tion of  the  muriate  by  the  potash  of  the  malate  and  acetate, 
which  the  heat  decomposes. 

From  the  experiments  here  related  it  follows,  that  the 
juice  of  nicotiana  latifolia  contains 

t,  A  large  quantity  of  animal  matter  of  an  albuminous  Contents  of 
nature : 

t,  Malate  of  lime  with  excess  of  acid  : 
9,  Acetic  acid: 

4,  Nitrate  and  muriate  of  potash  in  notable  quantity  : 

6,  A 
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5,  A  red  matter  soluble  both  in  alcohol  and  in  water, 
which  swells  up  considerably  in  the  fire,  and  of  which  1  do 
.not  well  know  the  natare:  .  j 

6,  Muriate  of  ammonia: 

7,  Lastly,  an  acrid,  volatile,  colourless  principle,  solu- 
ble both  in  water  and  in  alcohol,  and  which  appears  to  be  dif- 
ferent from  all -that  are  known  in  the  vegetable  kingdom. 
It  is  this  principle,.  Chat  imparts  to  prepared  tobacco  the  pe- 
coliar  character,  that  genders  it  easily  distinguishable  from 
every  other  vegetable  preparation  :  this  will  be  proved  iu  a 
subsequent  paper,  which  we  shall  give  on  snuff. 

TW»  principle        »  possible,  however,  that  this  principle  may  be  nothing 
pasttbij  aooil.  but  a  very  thin  oil,  which,  on  this  very  account,  would  pos- 
.schb  a  certain  degree  of  volatility,  and  the  property  of  dis- 
solving in  water  and  vegetable  acids,  as  common  volatile 
oils  do;  for  pro  treating  dry  prepared  leaf  tobacco  directly 
with  alcohol,  we  obtained,  independantly  of  the  acrid  prin- 
ciple, a  brown  oil,  that  had  nearly  a  similar  taste. 
,  It  may  be  conceived,  that  this  matter  existed  original 
in  the  plant  in  the  state  of  volatile  oil ;  and  that  it  has  been 
thickened,  and  in  some  measure  resiuined,  by  the  progress 
of  vegetation  and  desiccation. 

It  might  be  supposed  too,  with  equal  probability,  that 
the  thick  oil,  of  which  we  have  just  spoken,  is  a  part  of  the 
green  resin,  that  owes  its  acrid  taste  to  a  portion  of  the  vo- 
latile priuci pie,  which  has  combined  with  it.  At  least  there 
is  no  doubt,  that  prepared  tobacco  owes  the  greater  part  of 
its  distinguishing  properties  to  the  acrid  principle  and  the 
oil  that  exist  in  the  leaf  of  the  nicotians,  for  these  two  sub- 
stances produce  the  same  sensations  in  tjie  mouth  and  iu  the 
.  nose  as  tobacco  itself. 
Stroking  1°.  smoking  tobacco  these  sensations  are  modified  by  the 

toteeco,        empyreomatic  oil,  pyroligneous  acid,  and  ammonia,  that 
*re  formed  during  combustion ;  yet  we  still  distinguish  a*ery 
sensibly  those  arising  from  the  substances  in  question, 
ten***!  mild-     By  passing  th,«  tobacco  smoke  through  water,  as  is  <|one 
er*y  water.    jn  certttUi  countries,  the  smell  and  taste  of  these  two  .pecu- 
liar substances  are  .rendered  more  mild  and  agreeable. 

In  a  subsequent  paper  we  shall  give  an  analysis  of  the 
driedrWaf  Wvbacco,  and  of  spufl,  prepared  in  different 
A\  countries. 
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countries,  ia  order  to  make  known  the  effects  of  art  ou  this 
plant*. 


i 

VIL 


Minemlo^ical  and  Chemical  Examination  qf  Magnetite,  the 
Mltv«  Magnesia  of  Werner :  by  Messrs.  Habeaxe  and „ 

BooHOLZt* 

T  HE  specimens  employed  in  this  description  and  analysis  Mumaloeical 

were  sent  by  counsellor  Andre  of  Brunti  from  Hrubschitz,  4clcriPtio<u 

in  the  lordship  of  Gromau,  in  Moravia.    Those  analysed  by 

Mr.  Mitchef,  which  led  Werfter  to  make  a  separate  species 

*f  this  mineral  in  his  system,  were  from  the  same  place. 

Various  inaccurate  oryctogaostic  descriptions,  which  have  Erwm  in«. 

been  iriveo  ia  the  different  elementary  works  of  France  and  WTker« 

•  •         „    .  .    respecting  it, 

Germany,  lead  us  to  wish  for  a  fresh  examination  of  this 

substance.  Thus  Reuss  and  Suckow  have  said,  that  mag- 
netite shines  when  rubbed,  that  it  is  light,  and  that  its  spe- 
cific gravity,  according  to  Gerhard,  is  0*31 :  but  certainly 
Gerhard  was  mistaken,  or  spoke  of  some  other  substance. 
Guyton  too,  when  he  gives  its  specific  gravity  at  2' 162,  is 
wrong ;  as  the  late  experiments  of  Hatty  on  the  same  sub- 
stance show.  They  who  say,  that  this  substance  is  difficult 
to  break,  and  that  it  adheres  slightly  or  not  at  all  to  the 
tongue,  have  fallen  into  a  still  greater  errour. 

Brongniart,  in  his  Elementary  Treatise  on  Minerals,  de-  lirongnUft. 
scribes  this  substance  too  slightly,  or  repeats  the  errours  of 
others;  as  for  instance  when  he  says,  that  it  is  greasy  to  the 
touch.  In  fact  he  brings  under  the  species  magnesite  too 
many  minerals  which  differ  both  in  their  eryctognostic  and 
chemical  principles.   Thai  he  unites  the  meerschaum,  or 

•  For  an  account  of  the  emprreuaaatic  oil  of  tobacco,  and  its  poison- 
oaf  effects  on  the  anlaial  economy,  by  Mr.  Brodta,  tea  Jounul,  vol. 
XXX,  p.  305. 

t  Ann.  de  Chun,  vol  LXXIV,  p.  65.  Translated  from  Gehlen*s 
Joanu!,  N9  31  and  38,  by  Mr.  Tssssett. 
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Hauy. 


Magnetite 


Speci6c 
gratify. 


plastic  magnesite,  with  the  siliciferous  carbonated  magne* 
aiaof  Hauy.    But  the  meerschaum  is  nothing  but  a  hydrate 

•  of  siles ,  which  may  be  made  smooth  by  friction  ;  and  this 
Brongntart  gi res  as  one  of  the  characters  of  magnesite.  He 
is  mistaken  too  when  he  makes  the  magnetite  of  Baudiasero 
and  Castellamonte,  near  Turin,  asubvariety  of  plastic  m*g~ 
nesite;  for  this  substance  belongs  to  the  magnesite  of 
Mitchel.    As  to  his  magnesHe  of  Vatlecos,  it  is  a  true 

•  meerschaum,  which  we  cannot  join  with  Mitchel's  magne- 
site;  from  which  it  differs  greatjy  in  specific  gravity,  being 
of  1*6,  and  also  in  tenacity.  The  plastic  magnetite  of  Sali- 
neTlo  of  the  same  author  is  obviously  a  variety  pf  steatite,  as 
its  analysis  shows. 

Hatiy  appears  to  be  utterly  unacquainted  with  meer- 
schaum, for,  in  vol.  IV,  p.  443,  of  bis  work,  he  confounds 
it  with  the  red  Turkish  clay,  of  which  pipes  are  sometimes 
made;  but  this  it  nothing  but  a  bolar  earth. 

It  it  pleasing  to  see  how  nearly  the  analyses  of  magnesite 
made  by  Mitchel*  Lara  pad i  us,  Klaproth,  and  Bucholz, 
agree.  This  shows  how  greatly  Woodraschek  was  deceived, 
when  he  ascribes  to  it  20  per  cent  of  water.  We  perceive 
too,  that  Giobert  was  mistaken  in  his  analysis  <>f  the  stone 
of  Baudissero,  or  that  it  is  not  a  magnesite.  We  must  also 
question  the  accuracy  of  the  analysis  of  the  magnesite  of 
Castellamonte,  published  by  Guyton ;  which  consists,  ac- 
cording to  him  of  46  carbonic' acid,  12  water,  36  magnesia, 
and  14si)ex,  yet  is  insoluble  in  water. 

Magnesite  is  found  in  rounded  pieces,  sometimes  as  targe 
as  a  man's  head,  and  of  an  earthy  aspect. 

It  is  always  dense,  and  formed  of  earthy  particles,  dull 
and  of  a  meagre  feel ;  sometimes  with  fissures  in  its  interior, 
but  never  with  rounded  cavities ;  and  sometimes,  but  very 
rarely,  a  siliceous  uucleus  resembling  chalcedony  is  found 
in  the  centre. 

The  specific  gravity  of  magnesite,  when  it  has  been  suf- 
fered to  imbibe  as  much  water  us  it  will  take  up,  is  2*8dBl  ; 
otherwise  only  4*466.  Hatiy  has  found,  that  the  magnetite 
of  Castellamonte,  which  contains  14  per  cent  of  silex,  was 
of  the  specific  gravity  of  2*781,  when  thoroughly  soaked  in 
water,  and  of  2*  175  previously- 

The 
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The  hardness  of  this  stone  is  less  than  that  of  fluate  ofHudae*. 
hme,  which  scratches  it;  and  greater  than  that  of  calcareous 
carbonate,  which  it  scratches:  hot  it  effloresces  at  the  sur- 
face, or  perhaps  it  is  a  combination  and  absorption  of  water 
that  takes  place,  and  then  it  becomes  friable  and  very  ten- 
der, so  as  to  colour  the  fingers,  and  readily  yield  an  earthy 
powder.  In  all  cases  it  does  not  become  smooth  when  nib* 
bed,  or  change  its  colour. 

Its  cohesion  is  trifling  ;  and  it  is  the  more  easily  friable  ia 
proportion  as  it  contain*  less  of  alumine  and  silex. 

Its  fracture  is  conchoid ul,  incliniug  to  even,  dull,  add  a  Factace, 
little  rough  to  the  Unco,  but  never  smooth.    The  fragt. 
ments  -have  no  determinate  form,  their  angles  are  more  or 
less  acute. 

It  has  no  transparency,  but  the  thinnest  edges  are  some-  Ooak**. 
times  translucid. 

lu  colour  is  always  of  a  yellowish  gray,  or  a  yellowish  Colour, 
dirty  white,  and  black  spot*  or  figures  are  seen  proceeding 
front  tile  surface  to  the  inside.   Sometimes  too  it  appears 
marbled  with  yellowish  gray  and  blueish  gray  spots,  parti- 
cularly the  siliceous  varieties. 

When  magneshe  is  rubbed  on  woollen  cloth  it  acquires  Electricity, 
the  vitreous  electricity. 

It  is  not  phosphorescent.  % 

It  is  strongly  adhesive  to  the  tongue ;  and  when  put  into  Adhew  to 
water  it  absorbs  9  or  10  per  cent,  and  becomes  transparent 
at  the  edges,  but  water  does  not  dissolve  it    If  triturated  ter. 
with  water,  it  does  not  form  an  adhesive  pa*te,  but  a  mass 
easily  reducible  to  powder  by  drying ;  and  it  emito  a  smell  Smell, 
of  magnesia,  not  of  alumine :  but  the  impure  pieces  have  a 
strong  argillaceous  smell,  when  thus  treated. 

It  effervesces  with  concentrated  acids,  and  is  dissolved  by  Effervescent 
them,  in  24  or  &6  hoars ;  only  when  it  contains  sties:,  this  is 
not  dissolved. 

It  is  infusible  before  the  blowpipe,  or  with  the  strongest  fniustbls. 
ire ;  but  it  loses  its  carbonic  acid,  contracts  in  its  dimen- 
aioos,  ami  grows  so  hard  as  to  scratch  glass. 

According  to  Mr.  Andre,  magneshe  is  found  accompa-  Where  found 
•ted  witji  common  and  earthy  tele,  as  well  as  with  meer- 
schaum, and  even  magnesian  limestone  [bitter  kmlk),  in  a 
stratum  of  serpentine  iu  a  state  of  decomposition.  lit 
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A  WALTS  If  OP  MAGNS&ITI. 

III  the  superior  strata  of  the  decomposed  terpentine  green 

chalcedony  and  opal  are  found* 

The  magnetite  of  Castellaroente,  nearTuria,is  also  found 
in  strata  of  serpentine  and  talc. 

This  stone  might  be  used  for  manufacturing  sulphate  of 
magnesia.  According  to  Giobert  it  isused  in  Piedmont  in 
the  porcelain  manufactory*  We  are  informed  also,  that  the 
meerschaum  of  Vallecas  in  Spain  is  employed  in  the  porce- 
lain manufactory  at  Madrid.  : 

Care  must  betaken,  not  to  confound  magnesite  with  talc 
or  lithomarga;  and  though  W enter  says,  that  there  are 
some  rarieties  of  magnesite  which  are  soft  to  the  touch,  I 
believe  they  are  only  fragments  approaching  to  steatite,  and 
then  they  become  smooth  when  rubbed. 

We  must  likewise  reject  the  opinion  of  Giobert,  who 
thinks,  that  the  magnesite  of  Baudissero  contains  no  carbo- 
nic acid  while  it  remains  in  the  earth,  but  attracts  it  subse- 
quently from  the  air;  for  hitherto  no  magnesia  combined 
with  water  alone  has  been  discovered.  If  magnesia  be  foupd 
pure,  it  is  always  intimately  mixed  with  a  large  proportion 
of  si  lex,  as  is  the  case  in  steatite*  or  speck  stein.  The  ana* 
lysis  published  by  Giobert  too  must  be  considered  as  faulty. 
According  to  him  magnesite  is  composed  of 

Magnesia   68  *c***1 

Silex....   • 

Carbonic  acid   -....^^*f  ' 

"     Water   ..*•...........'.  J 

and  casually  it  contains  sulphate  of  lime*  •  1*6 

§r***  ' 

.    *  106*2     fO*  * 

Chemical  analysis. 

A*  This  first  variety  has  the  greatest  specific  gravity 
and  the  slightest  degree  of  cohesion  ;  emits  no  argillaceous, 
but  a  flight  earthy  smell ;  is, strongly  adhesive  to  the  tongue ; 
i*a*  a  yellowish  white  colour,  and  little  figures  are  observ- 
able in  it.  Externally  it  is  friable,  and  sometimes  soil* 
the  bands  on  touching  it*  <'  •  .  . 

a.  When  small  bits  of  this  stone  are  thrown  into  sulphu- 
ric, nitric,  or  muriatic  acid*  they  dissolve  but  slowly  at  the 

«  « 
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common  temperature,  and  some  flocculent  matter  ofa  li^ht 


reddish  colonr  remains.  By  the  assistance  of  heat  the  solu- 
tion proceed**  a  little  more  speedily,  and  h  complete.  If 
thr?  bits  of  stone  were  of  a  tolerable  site  when  thrown  into 
the  acid,  the  effervescence  took  place-  only  at  their  edges, 
or  in  a  crack  where  two  edges  joined.  The  most  remarkable 
circumstance  was,  that  the  ma gnesite  fell  to  powder,  before 
it  dissolved,  which  facilitated  it* solution* 

6.    In  order  to  ascertain  the  quantity  of  carbonic  •^n^^*^ 
tained  in  this  stone,  we  took  100  grs  of  magnesite  in  fine  *uh  ' 


powder,  aud  threw  {hem  into  thrice  their  weight  of  fuming 
muriatic  acid  diluted  with  an  equal  quantity  of  water.  The 
mixture  was  made  in  a  very  tall  vessel,  previously  weighed  ; 
which  could  be  heated  by  placing  it  on  a  plate  of  iron  not 
sufficiently  hot  to  raise  any  vapours.  When  the  efferves- 
cence had  ceased,  the  loss  was  found  to  be  59  grs.  A  few 
slight  flocks,  floating  in  the  liquor,  disappeared  oo  raising 
the  temperature*   To  avoid  all  errour,  this  experiment  was  *n'*  without 

m         •  a  •  a  J  *  h#U  E 

repeated  without  neat,  in  a  very  tall  vessel  stopped  with  a 
perforated  cork.  In  eight  hours  the  effervescence  had 
ceased,  and  the  solution  was  complete,  except  a  few  white 
flocks,  which  disappeared  during  the  night.  The  loss  was 
precisely  52  grs. 

c.  On  exposing  ItX)  *rs  of  magnetite  to  a  fed  heat  lor  in  E*p<**d  to  a 
hour  in  an  open  crucible,  they  also  lost  52  gfa.  The  fed-  hml*  \  . 
doom,  which  was  of  a  reddish  white,  was  dissolved  in  sul- 
phuric acid  diluted  with  water,  without  the  least  efferves* 
cence:  a  alight  flocculent  precipitate  of  oxide  of  manganese 
remaining.  This  stone  therefore  contains  no  wat#r;  and 
hence  no  doubt  arises  the  tolerable  degree  of  hardness  it 
possesses,  as  well  as  the  slowness  with  which  it  dissolves  in  acids. 

ct  The  solution  of  experiment  e  was  evaporated!  to  dry*  Sulahutie 
boss,  and  water  poured  ea  the  residuum  to  die  depth  of  two  ^ilSLW 
inches.  The  whole  of  the  salt  was  rediseol  ved,  except  a  few 
alight  flocks  of  oxide  of  manganese,  mixed  with  a  little  sul- 
phate of  lime.  On  evaporating,  and  crystallizing  at  several 
periods,  a  little  more  sulphate  of  lime  was  deposited  :  but 
the  whole,  including  the  oxide  of  manganese,  did  not 
amount  to  a  quarter  of  a  grain.  No  si  lex  was  found  in  this 
etooe* 

Vot.  XXXI.— April,  lilt,  T  e.  To 
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Muriatic  solu-  f  SV 

To  the*  second  solution  of  experiment  b  a  little  more 

to? bP7miU"  muriati*  *cid  ^  a«WU«*»*u<*  «*  **»  then supersaturated  with 
monia     "     ammonia.    Thi*thfew  down  e  reddish  precipitnte,  which, 


when  well  dried,  weighed  a  gram ;  but  by  exposure  to  *  red 
heat  it  was  reduced  to  half  a  grain.    By  a  separate  experi- 
ment'this  was  found  to  be  alumine,  containing  oxide  of  iron 
i      and  manganese.    These  oxides  we  separated  by  dissolving 
in  nitric  acid  the  reddish  residuum  left  by  the  stone  after 
being  heated  redhot.    The  weight  amounted  to  a  quarter 
v  of  a  grain.    On  afterward  supersaturating  the  nitric  solu- 
tion with  ammonia,  a  few  flocks  of  alumine  were  obtained, 
Which  were  colourless, 
lucoroponent     From  the  preceding  analysis  it  appears,  that  this  stone  is 
ym**  an  anhydrous  carbonate  of  magnesia,  containing  a  few 

atoms  of  lime,  alumine,  oxide  of  iron,  and  oxide  of  manga* 
rtese,  which  appear  to  give  it  its  colour*  The  proportions  of 
this  stone,  and  the  pretty- considerable  hardness  it  possesses, 

•   ^  *  are  surprising.    It  contains  in  100  parts 

*  "  *  jf    *  •*    •  %i 
Magnesia  ••  ••  48 

Carbonic  acid  •   52 

...    -  .  *rU  '    .  100. 

Artificial  car?-  ^f.$mt  the  properties  of  this  stone  it; appears,  that  nature 
bonatesf  n>sgr  possesses,  peculiar  means  of  producing  anhydrous  carbonate 
con u?n7*5 *    pf  magp^sia :  for,  from  the  experiments  1  have  made  and, 

water,  though  Bu>listfcd,in  TrommsdoriTs  Jfoornal,  the  principles  of  car- 
us  proportions  ,  "       _m'_  T  ■  ' 


differ,  ^nat^f  magnesia  majr.yary,  according  to  the  mode  in, 

W%h  ^^s,  prepared,  Tbut  in  all  cases  it  contains  a  large. 
WUttiti  w^r.^K  a.  solution  of  annate  of  magnesia  be 
MBWl^W# ■•^r^teof  so^  . we,  always  ob-. 

wheiajJttcii^  Magnesia      • —  •  .  33 

utedcotd,       p«     .    Carbonic  ucid  «.«.»•...»..»..«..  -3.3  \  . 

•lut       Water  Hip^rvuM,^;1*.   35  1 

.Mv<rtitji  Iff*'''  *V* »  !»•••  ••!«  ;d  -r—    •    m  « 

?  In  this  process  a  large  quantity  rbf  subcarbonate  of  soda 


carbonate  j  but  then  the  carbonate  of  magnesia  obtained  ta 

c  •    »  *  M  I? '.  tZ .  *»  ~.  A— the 
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the  lightest  possible,  and  very  bulky ;  unless  this  be  pre- 
vented by  some  mechanical  operation*  as  strong  pressure, 
which  however  does  not  alter  its  component  parts. 

If,  instead  of  operating  with  the  solutions  cold,  they  be 
mixed  at  a  boiling  heat,  100  parts  of  the  carbonate  of  mag- 
produced  will  contain 

Magnesia   42  precipitate* 

Carbonic  acid   35  ***** 

Water   23 


100. 


- 


The  carbonate  of  magnesia  prepared  by  passing  a  stream 
of  carbonic  acid  gas  through  water,  holding  carbonate  of 
magnesia  in  suspension,  or  by  filtering  and  leaving  to 
spontaneous  evaporation  the  liquor  obtained  after  precipi- 
tating one  part  of  sulphate  of  magnesia  by  four  parts  of 
subcarbonate  of  soda,  contains  in  100  parts 

Magnesia  SO  saturated  by 


Carbonic  acid   *••*•.*...  3d  ^ add 

Water   •••••••  40 

100. 

Here  it  appears,  that  the  first  and  third  processes  ap- 
proacn  near  eacn  oinerm  tne  proportions  oi  magnesia  ana 
carbonic  acid ;  and,  if  we  leave  the  water  out  of  the  ques- 
tion, they  differ  but  little  from  the  natural  stone,. though 
this  contains  a  still  larger,  prooortion  of  carbonic  auid. 

2J.    The  second  variety  of  mag nesite  greatly  resembles  2*  sarietv* 
the  first  in  the  colour  and  marbling ;  but  it  is  harder,  and 
not  so  heavy.    It  is  also  less  adhesive  to  the  tongue,  and 
emits  a  perceptible  smell  of  al  amine* 

a.  100  grains  of  this  stone  in  whoje.  pieces,  treated  aa  in  Treated  with 
experiment  A  6,  leJUl  gr*.   At  first  a  brisk  eflerreeceuce  muriatic 
took  place,  after  which'  the  stone  fell  to  powder.  ;;  In  twelte  T 
hours  the  whole  was  dissolved*  except  ,*  fewj^ght  flocks, 
which  disappeared  by  agitation,     ,      v  , 

6.  By  an  houry^alcjoation  this  stone  lost      grs.   The  Expand  to 
pieces  ha^  still  a .ajieht  cohesion* but,  might  easily  be  rub-  ******  - 
bed!  to  powder*   'tf  heir  colour  was  a  reddish  white* 

T  «  c.  After 


Digitized  by 


£76  ANALYSIS  OV  MAOMtSITi; 

Treated  with.  c.  After  having  poured  on  the  residuum  of  experiment 
•ulpknrietcid.  ft  mn  ^  »0!phuric  acid  was  dropped  in,  till 

the  residuum  ceased  to  dissolve,  even  with  the  assistance  of 
heat,    A  light  brown  residuum  remained,  weighing  a  quar- 
ter of  a  grain,  which  was  oxide  of  manganese  mixed  with 
oxide  of  iron.    The  solution  being  evaporated  to  dryness, 
the  salt  was  redissolved  in  water,  and  to  the  last  yielded 
crystals  of  sulphate  of  magnesia ;  only  half  a  grain  of  sul- 
phate of  lime  was  separated,  amounting  to  a  third  of  a  grain 
of  carbonate  of  lime. 
Muriatic  sol u-    ^.  The  solution  of  experiment  a  having  been  treated  as 
tatedby  am-   *n  experiment  A  e,  yielded  a  precipitate,  that  weighed  one 
monia.         grain  after  calcination,  and  consisted  of  al limine,  containing 
traces  of  the  oxides  of  iron  and  manganese* 

This  second  variety  then  contains 

Its  component  Magnesia  •  46*59 

P**»-  Carbonic  acid  St 

Ala  mine  ••••««••  •  1 

Oxides  of  iron  and  manganese  0-25 

Lime   &16 

Water    1 

100. 

■  ^  > 

It  comes  very  near  the  first,  and  differs  only  in  some  ac- 
cidental matters, 

M  variety.  O.  The  variety  of  magnetite,  of  which  I  am  now  pro- 
ceeding to  give  the  analysis,  is  perfectly  white*  more  dense 
*  *  than  either  of  the  former,  strongly  adhesive  to  the  tongue, 

and  has  a  strong  earthy  smell.  It  has  neither  cavities  nor 
marbling*  interiorly,  but  a  few  specks  of  silex.  Care  was 
taken  to  analyse  only  such  pieces  as  contained  none  of 
•  these  specks  of  chalcedony. 

Treated  with      *•  100  grains  of  this  raognesite,  thrown  In  pieces  into 

muriatic  actf.  muriatic  acid,  lost  47  grs,  without  any  heat  being  applied. 

A  gektinoostesithium  remained,  which  would  not  dissolve, 
though  an  excess  of  acid  was  added. 

Exposed  to  a     b.  ibb  art  (if  pieces  of  this  stone,  exposed  to  a  red  heat 

h**u       for  on  ho\xt,  left  49  grs.  The  residuum  was  a  little  reddish. 

.'.*...'••   ii  and 
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and  dissolved  gradually  without  effervescence  hi  diluted  sul- 
phuric acid* 

c.  The  solution  of  experiment  «  was  carefully  evaporated,  Residuum  of 
and  half  an  ounce  of  concentrated  muriatic  acid  added  jjjj"*^** 
with  an  equal  quantity  of  water.   This  was  boiled  and  fil- 
tered.  There  remained  4*5  gr*  of  an  earth,  which  readily 
dissolved  in  a  caustic  alkaline  lixivium.   This{  with  its  in- 
aolubility  in  acids,  showed  at  to  be  sitae. 

d.  The  solution  separated  from  the  si  lex  in  the  preceding  Tbr  sdutiow 
experiment  was  supersaturated  with  am  monm,  which  ren-J^PJ|****F 
dered  it  slightly  turbid.   After  the  precipitate  had  sub- 
sided, the  fluid  was  poured  off*   The  precipitate,  well 

washed  and  dried,  weighed  half  a  grain,  and  consisted  of 
a]  amine,  mixed  with  oxides  of  iron  and  manganese. 

e.  The  liquor  of  experiment  d  was  decomposed  at  a  boil-  and  decom- 
ing  heat  by  carbonate  of  soda.    The  precipitate  obtained,  ^j^J 
after  it  had  been  washed  and  heated  red  hot,  weighed  45*5 

grs*  It  was  of  a  brownish  colour.   On  rediasolviog  it  in 
sulphuric  acid,  a  brown  residuum  remained,  weighing  half 
a  grain,  and  composed  of  the  oxides  of  iron  I 
nese.  The  sulphuric  solution  yielded  sulphate  of 
from  which  a  quarter  of  a  grain  of  sulphate  of  lime  was 
separated. 

Of  this  variety  of  magnesite  therefore  100  parts  contain 

Magnesia  ••••••••••••  45'42  Component 

Carbonic  acid  47  yam. 

Stlex   4-50 

Water   S 

Alamine   ..........  o«50 

Oxides  of  iron  and  manganese  •  •  0-50 
Lime   0-08 


100. 
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P 

H  KSSURF. 

ItU  PKRATURE. 

1812. 

Wmil 

Max. 

j  Min 
I  

Med. 

Max 

M  in. 

Med. 

Evap. 

R  ill 

2d  Mo. 

l     g  _ 

Fes.  5 

s  !e 

29'oS 

2.9*54 

29*56iO 

47 

41 

440 

— 

0-59 

•  (> 

N  NY 

29  s6 

.t2Q\54 

2976O 

47 

35 

410 

— 

1 

7 

w 

2970 

297  80 

47 

37 

42-0 

— 

0-11 

8 

N 

*ff9& 

2986 

29-910 

!  I 

36 

38-5 

•28 

010 

N 

29-QS 

29  95 

29  906 

43 

38 

40*5  - 

— 

10 

E 

29*97 

29*87 

29  920 

45 

26 

35-5 

— 

asm%*  _  f    *•*  ^. 

•2$ 

296O 

29735 

48 

33 

40  5 

— 

2 

prO  ^.Tl 

s 

29*54 

29-495 

50 

39 

44*5 

— 

4 

•jsutlo*'  13 

w 

2977' 

2959 

20-680 

44 

3* 

41  0 

— 

o-io 

14 

V.u 

?9*6'.> 

2fl-48 

29'565 

4S 

39 

43*5 

— 

0*24 

15 

N  W 

29'65 

29 -67o 

4/ 

41 

44  0 

*48 

5 

16 

N  \\ 

2973 

29"66 

29705 

49 

45 

47*0 

- — 

Oil 

17 

VV 

$9>80. 

29*46 

29*6au 

50 

40 

450 

— 

2 

18 

\  W 

JO  06 

29  W 

29- <&v 

-10 

38 

42  U 

— 

19 

s 

3o-o6 

29*97 

30-015 

53 

34 

43*5 

— 

CO 

s 

20 -Si 

•59*90'5 

54 

42 

48*0 

— 

21 

s 

29'84 

29*58 

29710 

54 

43 

48*5 

— 

0-28 

22 

V;.r. 

29  59 

2955 

29*570 

50 

41 

45*5 

*55 

0*32 

23 

N  W 

2973 

29'49 

29620 

50 

31 

405 

— 

1*08 

N  W 

2976 

29*855 

44 

99* 

— 

So 

S 

29*40 

49*30 

29*350 

44 

32 

38*0 

— 

0-12 

26 

Va  r. 
\rar. 

2970 

29^0 

29*580 

42 

:,o 

.  36:0 

27 

29'7o 

*9/o 

-9  /  JO 

10-5 

6 

28 

S 

297  0 

29*65 

Q9'(i75 

.47 

31 

'  39  0 

■ 

I 

29 

E 

29*0*5 

29*55 

29*600 

US 

37 

42*5 

•67 

3 

.8(1  Mo. 

March  1 

E 

29-85 

29*65 

29  750 

48 

33 

40-5 

o 

N  W 

2997 

29*00 

29*935 

46 

25 

35*5 

1 

3 

E 

29  00 

29-80 

29*880 

44 

38 

410 

0*22 

4 

s  w 

29  «7 

29' SO 

29  835 

52 

35 

435 

3 

5 

V'ar. 

30*04 

2975 

29895 

47 

36 

415 

•30 

0*13 

30  06 

29-30^ 

29-738 

54 

25 

41*73  |2*28 

371 

o 


N.  B.  The  observations  in  eaeh  line  of  the  Table  apply  to  a  period  of  twenty- 
four  hours,  beginning  at  9  A.  M.  on  the  day  indicated  in  the  first  column.  A  dash 
denotes,  that  the  regult  if  included  in  the  next  following  observation. 

NOTES. 
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SecndMmtk.    a.  Rainy  even mg.    .0.  n m-  clea, :  a  fine  Wu^in 
the  evening  twilight.    11.  Hoar  frost,   12.  Stormy  nigbt.  ,14.  Ramy 
morning,  very  stormy  day.    l6.  Wind  boisterous  alln.ght,  with  ratn. 
17.  Stormy  night.  30-  Awry  fine  day:  luuar  halo  at  night.  Sl.fclondy: 
n  heavy  sbower  of  bail  abont  balf  past  9,  p.  m. :  night  stormy.  99, 
*****  9  a.  us.  came  on  a  great  sturnr  of  'wmdf  ami  rain,  mixed  with 
nkh  coutioued  about  au  hour :  on  its  ceasing,  the  clouds  dis- 
and  tbe  wind  changed  to  W.   About  rneaa  it  become  agati 
ttinuing  so  at  intervals  till  half  past  four,  when  it  hesjaa  tor 
eat  rioleace  *,  this  was  followed  by  rain,  and  during  the 
there  were  frequent  Hashes  of  lightning  and  aome  distant  thua- 
93.  Cloudy :  a  large  lunar  halo :.  wind  high  in  the  night  with, 
24.  Very  stormy  morning  ;  henry  rain  about  a  a.  m.  with  the 
wind  rery  strong  from  N.  W.    In  an  hour  after,  snow  and  sleet,  with, 
a  freeing  air  :   clear  evening :  the  moon  bright.    95.  Very  stormy . 
37.  29.  Hoarfrost*    99.  Misty moraiug. 

Third  Month.  9.  Fine,  with  occasional  clouds.  3.  Hoar  frost: 
night  rainy.    4.  Wet  morning,   s.  Wet  night.       .  ^ 


*    ♦»    t  * 

'.  ■  t  . 


1  . 


1 


RESULTS. 

\  .        .  .»  -  ■ 

Winds  variable. 

:  highest  obserration  30o6  inches  j  lowest  99*90  inches  ^ 
tiean  of  the  period  9^738  inches. 
•    s  -  ,  >  '*   ■  •  #J"  1  " 

er t  highest  obserration  34*}  lowest  »5#; 


%•  -   JKeanof  the  period  4173°- 


Evaporation  9  28  inches.    Rain,  &c  37 1  inches. 


For  the  chief  part  of  the  observations  in  the  present  period,  I  am 
to  my  friend  John  Oibaon.  ■      «■  w 


L..BO-,  *      L  HOWARD, 

Jhvd  Month,  93,  181*.  ,  ,  ■ 
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IX. 


Notice  respecting  the  Geological  Structure  of  the  Vicinity  of 
Dublin  ;  ufUh  an  jfecoum)  of  some  we  Minerals  found  in 
Ireland-  By  William  Fittoh,  Af.  i>«  Communicated 
by  L.  Hornce,  Esq.  Sec*  to  the  Geological  Society*. 

Object  ci  the  THE  following  0W1  ration*  art  to  be  scribed  principally 
*****         U  the  late  Rec.  Walter  Stephens.    I  preaent  them  to  the 
Geological  Society  ia  their  present  imperfect  form,  with 
the  hope  that  they  may  attract  the  attention  of  mineralo- 
gists to  the  country  in  the  vicinity  of  Dublin  ;  for  they  are 
sufficient  to  show,  that  very  interesting  information  may  be 
expected  from  a  correct  examination  of  that  district ;  which 
from  its  situation  it  easy  of  access,  and  presents  many  ad* 
vantages  to  the  observer.    I  ahall  subjoin  to  a  brief  state* 
rttent  respecting  the  geological  structure  of  that  country,  an 
account  of  some  minerals  of  not  very  common  occurrence, 
recently  found  in  Ireland, 
l  he  country      The  city  of  Dublin  it  placed  in  a  flat  limestone  country, 
de,cr,bed.      at  ,hedistaoce  of  about  fine  miles  to  the  northward  of  a 

range  of  mountains,  which  form  the  verge  of  a  mountain* 
ous  district,  extending  .thence  for  more  than  thirty  milee 
to  the  southward.  Through  this  tract  there  passes,  in  a 
south-western  direction  from  the  shore  on  the  south  side  of 
Dublin  bay;  a  broad  body  of  granite,  bounded  OP  its  eastern 
and  western  sides  by  incumbent  roefca  of  grant  variety;  the 
structure  and  relatione  of  which,  as  wall  aa  of  the  granite 
mass,  are  in  many  places  very  distinctly,  exhibited* 
Mi**,  Within  this  iwmn<eiocu»  district,  diatinguished  by  the  in- 

terestrngand  beattiful  scenery  which  it  presents,  are  found  the 
copper  mines  of  Crooebane  and  Bally  murtaghf;  and  the  lead 
mines  of  Glen  mold  r ;  the  vein*  of  lead  ore  at  Dalkey,  and 
that  u ear  the  Scalp  also  belong  to  it>  The  stream  works 
commonly  called  the  Gold  mine,  at  the  mountain  Croghan 

•  transact  |pns  oT  the  GeoJogcal  Society,  vol. !,  p.  269. 

♦  An  account  of  the  metalliferous  water?  of  these  mines  •was  published 
in  tha  Philosophical  Transact ivoi  so  for  back  as  the  year  17*2,  vols. 
XVtU,  awiXLVUI. 
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Kinsheb,  are  on  the  southern  range  of  this  district  aod  of 
the  county  of  Wicklow ;  mod  gold  hat  been  found  within  it, 
at  another  mountain  alto  named  Crogban,  about  seven  miles 
to  the  northward  of  that  pVef. 

The  occurrence  of  tinstone  at  the  "  Goldmine",  where  Tinstone, 
it  has  been  obtained  in  fragmeotrf,  is  a  fact  which  deserves 
attention |  For  rVom  the  great  extent  of  primitive  country  in 
the  Wicklow  mountain*,  the  probability  of  finding  veins  of 
tinstone  there  are  considerable.    Porcelain  earth  in  purity  Porcelain 

C2  ft  ll 

equal  to  the  "  China  clay*  of  Cornwall  has  been  found  in 
the  lands  of  Kilranelagh,  on  the  south-western  side  of  this 
county ;  and  granite  in  a  state  of  decomposition  is  found  so 
extensively  in  other  parts  of  it,  that  this  valuable  production 
may  very  probably  be  obtained  there  in  considerable  quan- 
tity , 

The  country  around  the  village  of  Bray,  at  the  distance  Bed?  of  schist 
of  ten  mrtee  from  Dublin,  presents  within  a  smalt  space  an  upon  s™*** 
instructive  series  of  rocks ;  aod  the  appearances  observable 
at  Kiiliney,  first  noticed  1  believe  by  Dr.  Blake  of  Dublin, 
particularly  deserve  attention.    Schistose  beds  are  to  be 
seen  at  that  place  to  a  considerable  extent  reposing  upon 
granite  ;  and  the  line  of  junction,  which  begins  here  at  the 
may  be  traced  by  the  eye  for  some  miles  across  the 
The  regularity  of  this  junction  is  remarkable  on 
the  top  of  Rocbeetown  hill,  adjoining  that  of  Kiiliney ; 
ledges  of  granite,  against  the  foot  of  which  the  incum* 
present  in  several  places  a  rectilinear 
course  for  many  fathom*  together,    On  the  shore  at  the  base 
of  l£.illiney  hill,  the  granite  is  traversed  by  numerous  veins, 
many  of  winch  themselves  consist  of  granite ;  and  in  some 
instances  two  granite  Veins,  differing  from  each  other  and 
from  the  moss  in  fineness  of  grain  and  in  proportion  of  their 
ingredients,  are  seen  to  intersect;  one  vein  often  deranging 
the  continuity  of  the  other's  direction.    The  substance  of 
these  veins  it  perfectly  continuous  with  that  of  the  mass 
through  which  they  run,  and  the  surface  of  the  fracture  pas. 
ses  through  both  without  interruption. 

•  Gold  is  said  so  bays  been  found  ako  in  the  King's  River,  near  the 
TQUfe  of  Holy  wood,  in  the  county  of  Wicklow. 
f  Report  ay  Messrs.  Mills  sod  Weaver.   Tram.  Dublin  Society. 
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Sugar  loaf 


Contact  of 
franhe  with 
incumbent 


ltorks  of  the 
trap  family . 


Va\ric:ie3  of 
limestone. 


GEOLOGY  OF 

Toe  couical  masses  of  the  Sugar-loaf  mbtrntu ins,  with  the 
summits  of  Brayhead,  arid  fSbMAiiWi  rfesewbliog  them  in 
structure,  are  computed  o*i*-,ua#t«  I  an^:it«may:  fee  remark- 
ed, that  the  conical  form  appeal  t6  be  iii^rafe  measure 
characteristic  of  m&ttntains  conrposed  ofthiaaubstance ;  for 
Mr.  Jameson  Informs  tne^xhat  he  Has 
tacbed  conical  summits  composed  of  it } 
known  Paps  of  ^fura,  and  fcne  cortical  summits  in  the  moun- 
tains separating  Caithness  from  ^tfterlendi  are  of  the  same 
material ;  as  alio  is,  aCcorumgp  to  Dr*  BergeV,'  the  mountain 
Dornhill,  nearrnetowribf  P^t«n>;*k  "•     -     •• * 

The  actual  contact  of  granite  with  in  cum  bent  locks  has 
been  observer}  at  tlfe  Inflowing  places  in  the  counties  of 
Duhliu  and  WitkldW.  'JOri  the  western  side  of  the  granite, 
in  a  streaw) let  joining  the  Dodder,  west  of  the  glen  above* 
BilUnascorneV;  at  Golden  Mil,  near  the  granite  anarries  ; 
and  at  Kilranelagh:  on  die  eastern  side,  at  Killiney ;  at*h*> 
southern  extremity  of  the  Scalp  ;  at  Tenelagee; 
Aghavanagb  to  the  eastward  J  and  at  the  sootb-westei 
of  Croghon  Kinsheia.  On  the  shore  Of  Dubli  n  bay,  between 
Booterstown  and  Black  rock,  a  mass  of  Compact  limestone 
is  risible  within  a  fcW  fathoms- of  the  granite,  but  in  the  in- 
terval the  rock  is  concerned  -  n*         •.  i  j, ' 

Near  Ballinascorney,  on  the  western  verge  of  the  granitic 
mountains  nearest  to  Dublin,  rocks  of  the  trap  family  oc«* 
cur ;  and  thence  to  the  *outh-westwitf<*r  along  tbe  bor- 
ders of  the  <*um5esWlOTe*l6w  rfrtd  Kildare, 
mediate  rot*?  betw*eef>  the  _ 
and  tHe"Hmestbne  oif  rbe  flat  country  to  the  westward  will  be 
found.'  At  ArMow  Wcfc  on  the 
the  cotfnty  of  WitfrtowV 
hare  been  observed  bf  Wollaston  and  the  Ret.  Dr. 
Brinkrey*^  ■*  :r  "Vinr.y 

The  quarried  in  the  more  immediate  neighbourhood  of  the 
dty  ufford  many  varieties  of  calcareous  productions.  The 


!■  1 


Vast thickness     *  Humboldt  states,  that  m  Sooth  America,  quart*  constitute,  «t- 
*f  quartx.        clusWely,  a  mas  of  more  than  sine  thousand  five  hundred  feet  in  thick* 
new,  whictt  he  considers  as  of  a  «' formation*  pecanit  t6  the  Andes. 


He  has  not  mentioned  the  form  of  the  tamtnttt. 

•ao      -  •     at  A    ■  •» .«      *  »• 

p,  ISO. 
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ealp  of  MriKirwa-n,  a  variety  of  limestone,  of  which  anex;- 
rellem  description  and  analysis  have  beeri  published  by  Mr. 
Knox*  is  the  prevailing  rock.  Brown-spar  (Jameson)  is 
found  in  veins  at  the  quarries  near  Dolphinsbarn  ;  and  beds 
of  magnesiao  limestone  were  observed  by  Mr.  Stephens  ism 
the  bed  of  the  river  Dodder,  at  Miltown,  and  at  Classons* 
bridge,  Above  that  place,  The  petrifactions,  which  abound 
in  many  parts  of  this  limestone  country,  the  calp,  and  the 
beds,  of  magnesian  limestone  atford  sonje  of  the  features 
which  may  assist  in  deciding  on  the  "  formation"  of  Werner, 
to  which  it  is  to  be  referred  ;  a  point  of  considerable  interest, 
from  the  great  extent  which  the  limestone  occupies  in  the 
counties  of  Dublin,  Kildare,  andCailow. 

In  the  peninsula  of  Howth,  which  forms  the  northern  side  Ore*, 
of  Dublin  b^y,  gray  ore  of  manganese  with  brown  iron-stone, 
and  brown  iron-ore  'Museum  of  Dublin  College,  No*. 
J067-*,  8*7.)  have  been  obtained  in  considerable  quantity  :  // 
and  a  variety  of  the  earthy  black  cobalt  ore  of  Werner  has 
been  found  by  Mr.  Stephens  and  Dr. Stokes  on  the  southern: 
side  of  the  hill,  forming  a 'crust  of  a  rich  blue  cblour  lining 
the  fissures  of  a  rock  of  slate  clay  nearly  approaching  to  whet* 
slate,  (Mus.  T.  C.  D.  No.  267) :  Mr.  Tehnant  has  1n  this 
substance  ascertained  the  presence  of  the  oxides  of  cobalt 
amd  of  manganefe  ;  and  the  discovery  pf  it  is  important,  aa 
it  indicates  the  probability  of  tbe  existence  of  other  more 
vtloeWe  ores  of  cobalt  in  that  neighbourhood.  'LuguaquiMa, 
whirfi  is  supposed  to  be  the  Highest  of  the  Wicfclo*  W.in- 
tahto.is  sUuete  to  thtf  south-westward  of  the  centre  or  the 
mountainous  district :  I  have  found  it,  by  the  barometer,  to 
be  2435*1  feet  above  the  heufle  of  Mf»  Greene  it  Kilrane-  Heights. 
1agh/.#hicff  is  itself  considerably  elevated  above  the  sea. 
Cadeen,  a  hill  detached  from  the 'body  of  the  mountains, 
•nd  forming  a  striking*  object  from  the  adjacent  flat  conn* 
try,  is  feet ;  Baltinglasshfll,  681.8  feet ;  Eadestown, 

749-4  feet*  Rru<s«hrtown,  740.1  fetft ;  Kilrauelagh  hill, 
7WS  feet  above  the  same  placet .  Of 

*  Transaction*  of  >he  Roy.  IrUh  Acad.  vol.  VIII,  p.  207. 

•f-  Tbe  fiat  three  height*  abote  men;  ion  ed  are  each  the  mean  ef  three 
observations,  the  rest  are  from  single  observations,  with  two  excellent 
barometers.    Mr.  Greene**  house  U  (by  a  single  observation)  96*08  feet 

above 
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Of  the  mountains  nearest  to  Dublin,  one  of  the  highest, 
Garrycastle,  is  1331.7  feet  above  the  level  of  the  road  at 
Ballinteer ;  and  the  Three  Rock  mountain  is .  1247*3  feet 
above  the  same  place,  the  elevation  of  which  is  considerable. 
The  highest  point  of  Howth  is  567  feet  above  high-water 

mark. 

1  Account  0/  Minerals,  $e. 

1.  F^aw'mi.— {1docf$€9  Haiiy).  This  substance  was 
observed  by  Mr.  Stephens  iu  specimens  found  by  me  at  Kil- 
'ranelagh,  where  it  occurs  in  irregular  crystalline  masses,  io 
a  rock  composed  of  common  gurnet  of  a  reddish-brown  co- 
lour, of  quartz  for  the  most  part  greenish,  apparently  from 
the  admixture  of  a  lamellar  fossil  of  that  colour,  and  a  small 
quantity  of  felspar.  The  crystalline  form  of  the  garnet  is 
here  often  very  distinct,  bnt  in  the  specimens  hitherto  found, 
that  of  the  Vesuvian  is  not  well  exhibited,  although  some 
indistinct  prisms  are  to  be  observed.  In  general,  its  parti- 
cles assume  a  scapiform  aggregation,  sometimes  approach- 
ing to  stellular,  a  form  which  I  have  not  observed  in  speci- 
mens of  this  substance  from  other  places;  but  its  fusibility, 
lustre,  colour,  and  other  characters  leave.no  doubt  as  to  its 
nature. 

The  blocks  of  this  compound  at  Kilranelagh  were  not  io 
'their  natural  place,  but  their  size,  their  great  weight  and 
singular  form  render  it  probable,  that  they  were  not  far  re- 
moved from  it.  Garnet  rock  is  described  as  occurring  in 
beds  in  primitive  mountains,  and  the  country  at  Kilrane- 
lagh is  of  this  description . 

It  is  remarkable,  that  a  compound  much  resembling  that 
which  I  have  described  occurs  also  in  the  county  of  Done- 
gal, whence  specimens  now  in  the  cabinet  of  the  Dub- 
lin Society,  and  that  of  Dublin  College,  No.  30,  were  ob- 
tained. The  garnet  and  vesuvian  in  these  specimens  are 
scarcely  to, be  distinguished  from  those  of  Kilranelagh  ;  and* 
a*  at  that  place,  are  accompanied  by  quartz,  often  of  a  simi- 

above  the  level  of  the  cross  roads  at  the  bridge  ofTutkmiU,  a  little  vil* 
lag*;  on  the  river  Slaaey  \  the  elevation  of  which  above  the  sea  will  be 
very  well  supplied  when  the  line  of  the  grated  canal  shall  be  extended  m 

this  direction,  as  is  now  intended. 

Ur 
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Ur  greenish  colaur ;  with  the  addition  however  of  bluish 
gray  granular  litnestoue,  and  a  fibrous  substance,  not  im- 
probably tremolite,  mixed  with  carbonate  of  lime.  I  have 
not  seen  any  felspar  in  the  specimens  from  Donegal*. 

2.  Grenatite.  (Staurotite,  Haiiy).    This  was  detected  by  Grenatk*. 
Mr.  Stephens  in  crystals  in  a  micaceous  compound  of  which 

I  found  a  specimen  at  the  Glenmalur  lead  mines  inVthe 
county  of  Wicklow  ;  the  crystals  are  small,  but  their  colour, 
form,  and  characteristic  crossing  are  very  distinct,  and  they 
are  infusible  before  the  blowpipe. 

3.  Beryl.  ( Var.  of  Emerald,  Hauyft.  The  precious  beryl  Betyl. 
nas  been  found  by  Mr.  Stephens  and  myself  imbedded  in 
granite,  near  Lough  Bray  in  the  county  of  Wicklow. 
(Museum  of  Dublin  College,  No.  39.)  Mr.  Weaver  hoe 
discovered  it  in  blocks  of  granite,  near  Cronebane  in  the 
tame  county ;  and  I  have  found  in  the  Dublin  mountains, 
above  Dundrum,  specimens  probably  belonging  to  the  same 

4.  Andalusite.  (Feldspath  apyre,  Haiiy).    This  has  been  Aadslott*. 
found  by  Mr.  Stephens  and  myself,  in  very  distinct  speci- 
mens, on  the  north  east  side  of  Douce  mountain  in  the 
county  of  Wicklow,  apparently  imbedded  in  the  mica  slate 

of  which  that  mountain  is  composed,  and  accompanied  by 
quartz,  mica,  and  a  remarkable  crystallized  substance  here- 
after to  be  mentioned.  It  differs  from  the  andalusite  of 
Spain  and  of  Scotland  chiefly  by  inferior  hardness ;  for  al- 
though some  pieces  scratch  window-glass,  others  yield  easily 
to  trie  knife:  but  the  Count  de  Bournon  has  observed  an. 
equal  variation  in  the  hardness  of  specimens  of  this  substance 
found  by  him  at  Forez  t ;  and  I  have  found  that  of  the  Scot- 
tish stone  to  vary  very  much. 

This  fossil  seems  to  have  been  first  taken  notice  of  under 
the  name  of  wurfiicher  (cubic)  feispatb  by  Karsten,  who 
took  his  description  from  specimens  in  the  Leskean  cabinet 
now  in  Dublin  J  (No.  907  6,  &c) ;  and  from  a  comparison 

•  Since  this  paper  was  written,  I  hare  found  that  this  compound  from 
Donegal  has  been  described  by  Mr.  Sowerby.  Stilish  Mineralogy, 
August,  1S10,  p.  193. 

t  Journal  de  Physique,  XXXIV,  p.  450.  1789. 

X  Bcrgmaon'*  .Journal,  *ol.  U,  p.  009  Ann  1788. 

of 
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of  these  with  the  specimens  from  Douce,  the  identity  of 
Karsten's  fossil  with  andalusite  'is  ascertained.  I  have  Dot 
found  however,  that  this  claim  to  the  first  detection  of  it  ha* 
been  mentioned  by  subsequent  writers  :  although  his  opinion 
with  respect  to  its  affinity  to  felspar  accords  with  that 
which  Hauy  is  disposed  to  adopt.  Tableau  comuaratif,  &c« 
p.  «I7. 

To  this  species  is  also  to  be  referred  a  mineral  which  occurs 
in  great  abundance  at  Killiney  in  the  county  of  Dublin, 
first  observed  there  by  Dr.  Blake,  and  for  some  time  consi- 
dered as  belonging  to  a  nondescript  species.  It  is  most  re- 
markable on  the  shore  at  the  southern  extremity  of  the  cliff 
under  the  obelisk  hill,  where  it  appears  thickly  on  the  sur- 
face of  beds  of  mica  slate ;  and  it  seems  to  abound  also  im- 
bedded in  the  substance  of  that  rock,  although  less  distinctly 
visible  until  it  has  been  exposed  to  decomposition,  being 
less  affected  by  exposure  than  tbe  rock  in  which  it  is  eoo- 
tamed. 

The  andalusite,  when  thus  brought  to  view,  appears  ge- 
nerally in  slender  prismatic  crystalline  pieces  rounded  at  the 
•ogles,  seldom  sharp,  promiscuously  aggregated,  sometimes 
in  a  stellular  form,  and  of  a  grayish-black  colonr,  remark- 
ably contrasted  with  the  lustre  and  light  colour  of  the  mica- 
ceous substance  in  which  they  appear.  But  in  fresher 
pieces,  the  form,  colour,  cleavage,  and  other  characters  of 
this  mineral  are  distinct ;  and  I  have  observed  an  approach 
to  the  peculiar  appearances,  which  it  presents  at  this  place, 
in  some  Spanish  specimens,  where  the  crystalline  shoots  bad 
assumed  a  sea  pi  form  arrangement. 

5.  The  andalusite  of  Douce  mountain  is  accompanied, 
as  has  been  mentioned,  by  a  crystallized  mineral,  the  cha- 
racters of  which  have  much  affinity  Jo  those  of  indurated 
talc;  and  which  is  placed  under  that  denomination  in  the 
collection  of  Dublin  College  (Noa.405,  0,  7} ;  and  aspect 
men  of  the  same  kind,  stated  to  be  from  Gleedalagh  in  the 
county  of  Wicklow,  was  found  in  the  same  collection 
(No.  404.) 

The  Crystals  are  rhomboidat  prisms,  of  which  the  length 
is  in  6ome  instances  more  than  twice  the  breadth,  but  no 
acumi nation  is  observable.    They  are  easily  cut .  by  the 
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knife,  fuintiy  translucent*  their  colon?  \yelk*isb-griy* 
Small  fragments  he/osc  tb*  blowpipe  appear  to  awell  a  little 
from  the  separation  df  the.  folia,  oq  the  first  application. of 
the  heat ;  they  become  white,  and  give  .with  some  difficulty  a 
•olid  white* enamel.  The  specimens,  .to  which  1  have  access 
at  present  do  sot  enable  me  to  give  any  detail  of  the  remain- 
ing  characters.  •   ,  .  *.  > 

.  The*  connection  of  Una  substance  with  the  andalnsjte  of 
J>oa^I^ remarkable the  latter  often  forming  the  uucleua. 
of  crystals  externally  of  four  aide*,  sometimes  filling  nearly 
thesvrmVe  of  the  interior  ;  but  in  other  specimens  forming 
little  more  than  an  axis,  with  Ypnaded  edges,  and  of  irregu- 
law  faan,  *Voas>hrch*he  folia  of  the  investing  talclike  sob* 


/The  occurrence  of  indurated  talc  in  crystals  has  hitherto 
beeti  ftrf  rare:  Wis  not  mentioned  by  Jameson ;  and  Bro- 
chant,  though  he  quotes  from  Emmerltng  the  vbomboidal* 
prism  aa  on4  of  its  forms,  expresses  doubt  ^a  to  the  correct- 
nes»  of  the  abatement ;  1  therefore  do  not  give  that  name  to 
the  crystals  found  at  Douce,  without  some  uncertainty* 

6.  Hollowapar,  Jameson.  (Made,  Hauy).  Very  dis-  Hollowspar. 
tinct  specimen*  of  Oiia  mineral  have  been,  found  by  Mr. 
Davy, at  Aghavanagbintbe  county  of  Wkklow  ;  and  I  have 
observed  rt  at  BelrJnglass  hill*  within  a  few  miles  of  that 
place.  I  *may  mention  here,  that  from  the  appearances  of 
mady  specimens  found  in  the  neighbourhood  of  Killiney, 
tVftv  Stephens  was  inclined  to  suppose,  that  a  connection 
existed  between  this  singular  species  and  andalusite. 

^.  Pitchstone.    This  substance  is  found  in  a  vein  t ravers-  Phchstone. 
rng  granite,  in  the  vicinity  of  Newry  iu  the  county  of  Down. 
I  att  indebted  to  Mr.  Jameson  of  Edinburgh  for  much  of 
the  following  description  of  its  external  charactera,  as  it  ap- 
pears there.  • »  : 

'  Tfs  colour  ia  intermediate  between  mountain  and  leek 
green.  It  is  massive.  Fracture  small  and  not  very  perfect, 
cofichoidali  *•! 

Internal  lustre,  fesi  no-vitreous  and  shining.  It  exhibits1 
lamellar  distinct  concretions ;  the  plates  are  from  one  fourth 
to  one  tenth  of  an  inch  in  thickness,  and  *re  farther  divisi- 
ble into  pieces  of  the  rbornboidal  form  of  various  angles. 

The 
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Fitchstooe.        The  surface  of  the  concretion*  is  smooth,  and  strongly- 


glistening.  Slightly  translucent  on  the  edges.  It  scratches 
window  glass,  but  it  easily  scratched  by  quarts.  Easily 
broken.  Specific  gravity,  2-29.  Before  the  blowpipe  with* 
out  addition  it  yields  a  grayish  white  frothy  enamel. 


minute  crystals  of  feldspar  and  of  quartz. 

A  letter  from  a  very  intelligent  observer,  who  has  exami- 
ned this  substance  in  its  native  place,  states  the  following 
particulars  respecting  its  position. 

"  The  vein  is  first  observable  in  the  Townland  of  Newry, 
**  at  the  bottom  of  a  bank  of  granite*  about  half  a  mile  from 
"  the  northern  end  of  the  town*  on  the  right  of  the  road 
"  leadiug  to  Down  Patrick.   It  crosses  the  road,  and  rnos 

due  westward,  ending  on  the  side  of  the  great  road  from 

Newry  to  Belfast  Its  length,  to  far  as  hitherto  observed, 
«  is  half  a  mile. 

"  The  rock,  wRich  is  covered  with  mould  to  the  depth  of 
"  about  a  foot,  consists  of  a  gray  granite  The  vein  ia 
"  about  two  feet  and  a  half,  or  two  and  a  quarter  in  width  ; 
"  at  the  places  of  contact  both  the  granite  and  pitchstoue 
44  are  disintegrated,  the  latter  being  almost  as  soft  as  day, 
"  but  becoming  gradually  harder,  as  it  approaches  the 
44  centre  of  the  vein.  The  structure  of  the  vein  is  foliated, 
44  the  folia  being  perpendicular  to  the  horizon,  and  alto  to 
44  the  walls ;  and  beside  these  there  are  seams,  that  run 
44  longitudinally,  parallel  to  the  horizon,  and  nearly  per- 
"  pendicular  to  the  folia." 

Although  this  substance  presents  some  peculiarity,  in  be- 
ing divisible  into  rhombotdal  fragments,  it  approaches  in 
this  respect  to  the  pitchstone  of  Arran  (in  lamellar  concre- 
tions) which  holds  as  it  were  a  middle  place  between  it,  and 
that  possessing  the  more  usual  characters. 

Mr.  Jameson  has  described  a  vein  of  pitchstone  u  running 
in  granite,"  observed  by  himself  in  Arran* ;  and  be  states 
that 14  lamellar  distinct  concretions  have  been  hitherto  ob- 
44  served  in  the  pitchstone  of  that  island  ouly.f ' 


*  Min.  of  Scottish  Isle*,  4to,  vol.  I,  p.  81. 
t  Jamesoa**  Mineralogy,  vol.  I,  p.  261. 


8.  The 
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8.  The  granular  ?ul  phate  of  baiytes,  hitherto  rerynr^  has  Granular  tul* 
been  found,  at  the  Rev.  Mr.  Hincks  of  Cork  informs  me,  by  P1*1*0* 
Dr.  Wood  of  that  city,  on  the  seashore,  near  Clonakilty,  h*T,teu 
whence  a  specimen  in  the  Museum  of  Dublin  College, 
(No.  65s)  has  probably  been  obtained i  it  is  accompanied 
by  iron  pyrites.  x 

0.  Wavellite.  This  remarkable  mineral  has  recently  been  W*feUIu. 
found  in  the  county  of  Cork,  at  Springhill  near  Tractou 
Abbey,  about  ten  miles  south-eastward  from  the  city.  The 
Rev.  Mr.  Hincks  of  the  Cork  Institution,  from  whom  the 
specimens  that  I  have  seen  were  obtained,  informs  me,  that 
it  was  found  at  a  small  distance  from  the  surface,  near  the 
base  of  a  hill  composed  of  flinty  slate,  and  that  he  has  seen 
it  adhering  to  a  piece  of  rock  of  that  description.  But  it 
has  occurred  principally  detached  in  the  form  of  globular 
nodules,  irregularly  grouped  together,  and  of  various  sizes, 
the  longest  about  an  inch  in  diameter,  externally  coated 
with  a  yellowish  brown  earthy  crust,  and  within  composed 
of  radiating  crystalline  spicuhe,  the  characters  of  which 
agree  very  nearly  with  those  of  the  wavellite  from  Devon- 
shire, described  by  Mr.  Davy ;  indeed  some  of  the  speci- 
men* from  the  county  of  Cork  are  scarcely  to  be  diet  in-  - 
guished  from  some  of  those  obtained  at  that  place. 

The  most  distinct  specimen,  that  I  have  seen,  was  a  nodule 
about  three  fourths  of  an  inch  in  diameter,  in  part  affected 
by  decomposition,  and  containing  some  small  spongy  cavi- 
ties. On  its  external  surface  indistinct  dihedral  terminations 
of  the  crystalline  shoots  are  discernible;  and  internally, 
where  it  is  not  decomposed,  its  lustre  is  higher  and  more 
grassy  than  is  common  in  the  Devonshire  fossil.  The 
specific  gravity  of  that  part  of  it,  which  was  very  pore  and 
nearly  transparent,  was  2«S4. 

The  nodotes  are  in  some  instances  decomposed  throughout; 
the  spicula?,  having  lost  their  lustre,  acquire  a  dull  gray  or 
brownish  colour,  and  become  much  softer  than. when  un- 
changed ;  and  Mr.  Hincks  has  seen  some  of  them  altoge- 
ther in  the  state  of  clay,  apparently  from  the  effect  of  de- 
composition. 

It  would  appear  that  the  flueric,acid,  of  which  Mr.  Davy 
has  ascertained  the  presence,in  the  .wavellite  from  Devon- 
Vxtl.  XXXI.— April  1812.  U  shire 
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shire,  exists  also  in  that  from  Cork :  for  glass  is  corroded 
by  heating  upon  it,  in  a  drop  of  sulphuric  acid,  a  fragment 
of  the  mineral  from  either  of  those  places. 


On  the  Native  Country  oftKe  Solatium  tuberosum,  or  Potato. 
By  Benjamin  Smith  Barton,  M.  D.9  Mem.  of  the 
Am.  Phil.  Soc.  $c.  Communicated  by  Jobn  Mason 
Good,  Esq.,  F.R.S.  Mem.  of  the  Am.  PhiL  Soc.  and 
JF.  L.  S.  of  Philadelphia. 

On  the  oattre  I  ^.*ne  Transactions  of  the  Horticultural  Society  of  London, 
country  of  the  there  is  a  paper,  by  sir  Joseph  Bank  si  on  the  native  country 
potato.  oj.  t^e  goiauun,  tuberosum,  or  potato*.    I  have  read  this 

paper,  with  much  satisfaction  :  but  as  my  opinions  on  some 
of  the  points  relative  to  this  question  are  essentially  different 
from  those  of  the  learned  and  excellent  baronet,  I  have 
drawn  up,  without  ranch  regard  to  order,  the  following  me- 
moir, which  I  beg  leave  lo  communicate  to  the  public, 
through  my  caudid  and  learned  friend,  Mr.  John  Mason 
Good. 

The  potato  Sir  Joseph  Banks  thiuks  it  very  certain,  that  the  potato, 
*upp^^  though,  not  exclusively  a  native  of  Virginia,  was  actually 
trbduced  froia  imported  from  that  part  of  the  American  continent  into  Eu« 
Virginia  :       rope :  and  that  the  seed  potato  of  the  English  was  introduced 

exclusively  perhaps  into  Britain  and  Ireland  from  Virginia, 
but  it  is  not  a  It  "  mY  decided  opinion,  that  the  potato  is  not  a  native 
tjtcofNonh0f  Virginia,  or  of  any  other  part  of  the  North  American 
continent :  that  it  was  not  eyen  known,  in  a  cultivated  state, 
in  any  of  these  more  northern  latitudes  of  America  :  and  by 
consequence,  that  it  was  not  imported  into  Europe  from 
these  regions  of  the  new  world. 

i 

•  An  Attempt  to  ascertain  the  Time  when  the  Potato  (Solanum  tu- 
berosum) was  first  introduced  Into  the  United  Kingdom,  Sec  ,  by  the  Rt . 
Hon.  Mr  Joseph  Banks,  bart.  K.  B.,  P.R.  S.  &c.  Transactions  of 
the  Horticultural  Society  of  London,  vol.  I,  part  I,  art-  ii,  London? 
i»o7-   [See  Journal,  vot  XX,  p.  1.) 

1  shall 
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I  shall  here  examine  the  grounds,  upon  which  the  opinion  Ground  of  tit 

of  sir  Joseph  is  founded.  oDhrtorv8  * 

*•  The  potato  now  in  use  (solanum  tuberosum)  was 
brought  to  England  by  the  colonists  sent  out  by  sir  Walter 
Raleigh,  under  the  authority  of  his  patent,  granted  by 
queen  Elizabeth,  «  for  discovering  and  planting  new  coun* 
tries,  not  possessed  by  christians,'  which  passed  the  great  seal 
in  1584.  Some  of  sir  Walter's  ships  sailed  in  the  same 
year ;  others,  on  board  of  which  was  Thomas  Herriot,  after- 
ward known  as  a  mathematician,  ia  1565;  the  whole,  how- 
ever, returned,  and  probably  brought  with  them  the  potato, 
on  the  9.7th  of  July,  1586." 

Sir  Joseph  continues  :  "  This  Mr.  Thomas  Herriot,  who 
was  probably  sent  out  to  explore  the  country,  and  report  to 
his  employers  the  nature  and  produce  of  its  soil,  wrote  an 
account  of  it,  which  is  printed  in  De  Bry's  Collection  of 
Voyages,  vol.  1.  In  this  account,  under  the  article  of  roots, 
p.  17,  he  describes  a  plant  called  openawk.  *  These  roots/ 
says  he,  '  are  round,  some  as  large  as  a  walnut,  others  much 
larger ;  they  grow  in  damp  soil,  many  hanging  together,  aa 
if  fixed  on  ropes;  they  are  good  food,  either  boiled  or 
roasted." 

Sir  Joseph  adds,  that  "  in  the  Herbal  of  Gerard,  which 
was  published  in  15979  there  is  a  figure  of  the  potato,  under 
the  name  of  potato  of  Virginia  ;  and  that  this  writer  tells  us, 
that  he  received  the  roots  from  Virginia,  otherwise  called 
Norembega." 

I  shall  now  examine  the  different  arguments,  which  sir  The  argument* 
Joseph  has  adduced  to  prove,  that  the  potato  was  really  in-  eJttzni 
digeuous  in  Virginia,  in  the  order  in  which  he  has  mention- 
ed them. 

1.  He  thinks  it  probable,  that  the  potato  was  brought 
by  air  Walter  Raleigh's  men,  iti  the  month  pf  July, 
1586.  We  have  here,  however,  no  proof  whatever,  that  the 
root  in  question  was  brought  into  Britain  at  this  time,  and 
io  particulars  that  it  was  brought  from  Virginia.  But  sir 
Joseph  assumes  it  as  a  fact,  that  the  plant,  which  Mr.  Her- 
riot met  with  in  Virginia,  and  which  he  calls  openawk,  is  no  The  openawk 
other  than  the  solanum  tuberosum.  Nor  will  it  be  denied,  *r°u?hl  fro^ 
that  the  description  of  the  openawk,  so  far  as  its  roots  are  the*p*Vta^ 

C «  concerned, 
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concerned;  applies  pretty  well  to  our  potato.  Yet  1  thirik  it 
.  .  very  certain,  that  they  are  very  different  plants  :  and  of  this 
the  learned  baronet  would  himself  have  been  convinced,  if 
""he  had  consulted  a  figure  of  the  openawk.  Whether  the 
plant  is  figured  in  De  Dry's  Collection  of  Voyages,  to  vrhrA 
'sir  Joseph  refers,  I  know  not,  as  I  have  not  an  opportunity 
of  consulting  that  valuable  work  at  present. 

The  opinion,  that  the  openawk  of*  Mr.  Herriot  is  the 
potato,  will,  no  doubt,  at  first  sight,  bethought  to  derive 
some  weight  from  this  circumstance,  thati  to  this  day,  some 
Some  of  the    0f  our  Indians  call  the  potato  (solnmim  tuberosum)  hob-he' 
potato  now     7MIC*    But  1  apprehend  that  this  circumstance  is,  really,  of  • 
hos-be-iuc  :    little  consequence  in  the  investigation  of  the  subject :  for  the 
bat  this  of  Hi-'  same  Indians  (the  Lenni-lcnnape,or  Delaware*)  denominate 
tie  weight,     t!he  turnip,  which  is  unquestionably  a' foreign  vegetable, 
hol-be-iiis  :  and  others  of  our  Indians  call  the  glycine  apio*, 
'  which  is  soon  to  he  more  particularly  mentioned,  hopnis,  or 
hapnis.    Moreover,  the  common  name,  at  this  time,  in  the 
vicinity  of  Philadelphia,  for  the  sagittaria  sagittifolia,  or 
common  arrow-head,  the  root  of  which  is  eaten  by  the  In- 
dians, is  hob-ne\  or  A u which  ts,  doubtless,  a  corrupti6n 
of  the  Indian  name.    It  is  probable,  therefore,  that  the 
meaning  of  all  ihese  varieties  of  a  common  word  is  nothing 
as  it  simply     more' than  "  esculent  root,**  or  something  of  the  kind:  in 
esculent  root  -       ,ame  tnanner  as  tuckahoe,  or  luc»ca-hot  is  the  name,  in 
the  language  of  other  Indians,  for  several  very  different 
species,  and  even  genera,  of  plants,  the  roots  of  which  were 
eaten  frequently  in  the  shape  of  bread,  by  the  Indians. 
The  openawk"'    1  have  just  said,  that  I  have  not  an  opportunity  of  cob- 
jH\fdl yUct.  suiting  the  work  of  De  fcry.    But  I  regret  thfe  circumstance 
the  less,  since  John  De  Luet,  in  his  very  valuable  work  the 
"  Novui  Orbis,  has  given  us  some  copious  extracts  from  the 
commentaries  of  Herriot;  and  among  other  plants,  or  parts 
of  plants,  wnich  he  describes  from  that  very  respectable  tra- 
1  veller  aud  mathematician,  the  Flemish  historian  tias  furr 
nishfd  us  with  a  description  together  with  a*  figure  of  the 
openawk. 

After  speaking  of  the  mays,  the  papaw  (annona  triloba, 
j.  '  Unu.)9  and  some  others,  De  Leet  says,     Pratter  has  et 

alias  herbas,  etiaui  radices  edules  p^nte  hie  (in  Virginia) 

prove- 
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fcrpyeuAunt ;  imprimis  ouas  indigent  openawk  vocant,  ro- 
tundse,  juglandi  nucis  magnitudinis*  pares,  interdum  et 
multo  majores  ;  nascuntur  hutnidis  et  paludosis  locis* 
pi u res  ioter  se  coherentes  et  veluti  funiculo  colligatae ;  in 
atjua  coctse,  autigue  tost  a;,  booi  sunt  alimenti*." 

Tbe  openawk,  however  its  roots  may  seem  to  resemble  I*  differs  lions 

1         «•  •  •       _  . .  „  •  the  potato  J 

that  of  tbe  potato,  must  be,  1  say,  a  very  different  plant, 

A  bare  reference  to  tbe  6gure  in  De  Laet  will  be  sufficient  ' 

to  show  the  validity  of  this  assertion.    Indeed  it  has  not  the 

most  distant  resemblance  to  the  potato.    Instead  of  tbe  pin-  'm  lts 

noted  leaves  of  the  latter,  the  openawk  has  simple  ovate 

leaves.   Neither  do  the  places  of  growth  of  the  two  plants 

agree  very  well.    We  are  told,  that  the  openawk  grows  in 

moist  and  marshy  situations.    In  such  situations  who  ever 

thought  of  planting  the  potato?  and  so  far  as  we  know  any 

thing  of  the  soil  of  tbe  latter  in  Chili,  where,  if  it  be  not 

truly  indigenous,  it  has,  at  least,  been  most  anciently  and  place  of 

known,  it  is  never  found  in  marshy  soil*  but  io  a  soil  of  a  £rowtb. 

very  different  kind  :  in  the  fields  and  upon  the  mountains. 

It  is  true,  however,  that  De  Bry,  according  to  sir  Joseph 

.Banks,  places  the  openawk  merely  in  a  "  damp  soil." 

It  may  be  asked,  why  place  so  much  reliance  upon  the  De  Liet»f 
.figure  of  the  openawk,  in  the  work  of  De  Laet  ?  I  answer,  ^SJSj^ 
that  many  of  the  figures  of  vegetables,  animals,  &c.?  in  the 
Novus  Orbuy  though  merely  cut  upon  wood,  are  far  from 
being  inaccurate  representations  of  the  objects  they  are  in* 
tended  for.  Linnaeus,  Willdenow,  and  other  naturalists 
have  not  been  ashamed  to  refer  to  some  of  De  Laet's  icons 
of  plants.— See  io  the  Specie*  Plantaum  polygonum  sagit- 
1  a  turn. — But,  I  repeat  it,  it  is  sufficient  to  cast  the  most 
superficial  glance  upon  the  wooden  cut  of  openawk,  tone 
fully  satisfied,  that  it  could  never  have  been  intended  to 
represent  the  solanum  tuberosum. 

I  wish  it  were  as  easy  to  determine,  what  plant  the  ope-  ™Ya™k°ofth° 
nawk  is,  as  what  it  is  not.    The  description  of  the  root  an-  Herriot  an- 
swers pretty  exactly  to  that  of  tbe  glycine  apios  of  Linnaeus,  ^ycTne^pki^ 


.  *■ 


•  Nov«  Orbis.seu  Description!*  India;  occidental*,  Libri  XVrlL  ' 
A  uthore  Joanne  de  Laet  Antverp.;  lib.  in,  cap.  XXli,  p.  90..  Ludg.,  ,  .    .  .'  ; 
BataT.  1633.  -r 

a  very 
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ft  very  common  plant  in  many  parts  of  North  America,  and 
perhaps  uo  where  more  common  than  in  Virginia*  This 
fine  plant  grows  in  moist  situations,  in  a  rich  soil,  aa  along 
the  banks  of  our  rivers,  &c    It  is  well  known  by  the  name 
of  Indian  potato,  wild  potato,  earth  nuts,  ground  nuts,  &c» 
vhlchU*      The  root  is  so  abundant,  and  so  well  tasted,  that  the  plaut 
piam  weH      18  worthy  of  being  cultivated ;  and  the  more  so,  as  even  its 
turTT"8  *     seed>  or  "  peas^'  as  they  are  sometimes  called,  when  boiled, 

are  deemed  a  delicacy  at  the  table, 
bat  De  L&et'f     But  De  Laet's  openawk  is  as  unlike  glycine  apios,  as  it  is 
uEe  U.110'       «nKke  solanum  tuberosum.    Indeed,  I  must  dismiss  this 
part  of  my  subject  by  candidly  confessing,  that  I  know  not 
what  plant  the  openawk  is.    Perhaps,  it  will  be  found,  in 
the  course  of  farther  inquiry,  to  be  a  species  of  one  of  the 
.  three  genera,  arum,  pothos,  or  sagittaria. 
Other  esculent     Beside  the  openawk,   De  Laet  speaks  of,     1.  the 
tioned  byte    okeepcnauk.    This  is,  unquestionably,  the  vast  tuber,  men* 
Lset.  tioned  by  Clayton  (Flora  Virginica,  p.  176),  which  I  call 

tuber  tucca.  2.  The  kaistucpenauck,  which  has  a  white 
root,  "  ovi  gallinse  forma  et  magnitudine."  This  I  take  to 
be  a  sagittaria.  3.  Tsinatc,  a  climbing  plant,  of  which 
bread  is  made,  is  I  suspect,  a  species  of  smttax.  4.  Coscm- 
shaw.  Of  the  root  of  this  also  the  Indians  made  bread.  The 
1  plant  grows  in  moist  and  stagnant  places.    The  recent  juice 

is  poisonous  and  roust  be  expressed  before  the  pulpy  and 
fibrous  part  can  be  made  into  bread.    This,  certainly,  is 
not  solanum  tuberosum,  but,  if  I  mistake  not,  a  species  of 
arum.     I  take  it  to  be  Captain  Smith's  tockatvhougke. 
5.  Habascon,  "  a  hot  root,  of  the  shape  and  site  of  the 
parsnip"  :  perhaps  the  root  of  some  species  0/ angelica. 
Gerard's  testi-     II.  I  am  sorry  that  I  have  not  an  opportunity  of  consult- 
ant? "Ule  inS the  herbat  of  Gerard-    But  1  readi,v  take  [t  for  g"nt«** 
We*6  that  what  this  old  writer  has  said  relative  to  the  potato  is 

correctly  stated  by  sir  Joseph.    Allowing  this  to  be  the  case, 
the  statement  is  not  of  very  material  importance  io  the  pre* 
sent  inquiry.    Gerard  may  have  meant  nothing  more,  than 
that  the  plant  was  said  to  have  come  from  Virginia,  or 
Habitats  of     Norembega.    Every  botanist  knows  how  vaguely,  or  errone- 
^"ui^r  n  oU^y>  the  native  countries  of  many  vegetables  are  men- 
crroMeeudy.    tioned,  even  in  some  of  the  best  and  most  classical  works  on 


r 
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the  science:  Have  not  the  plants  of  Canada,  New  York, 
and  Pennsylvania,  been  asserted  to  grow — perhaps  exclu- 
sive]?— among  the  toupinamboes  of  Brazil ?-Even  Linnaeus, 
speaking  of  aconitura  nncinatum,  says  *'  Habitat  in  Phila- 
delphia." I  presume*  that  he  intended  to  say,  Pennsylva- 
nia, though  1  think  the  plant  has  not  yet  been  found  wild 
in  any  part  of  this  state*  Hardly  any  part  of  botany  stands 
more  in  need  of  reform  than  that  which  relates  to  the  habi- 
tats of  vegetables.  Zoological  science,  too,  in  this  respect,  cienMn  utu* 
may  be  greatly  improved  and  corrected.  .  *.  respect. 

And  where  was  Norembega  ?  I  believe  the  geographers  Whaie  wis 
wouU  find  some  difficulty  in  determining  this  point.  In  De 
Laet's  map  of  "  Nova  Aoglia,  Novum  Belgium,  et  Vir- 
ginia," we  find  the  word  "  Norembegua"  laid  down  far  to 
the  north  of  the  most  northern  limits  of  modern  Virginia ; 
somewhere  about  latitude  45  !  The  historian  tells  us,  that 
he  is  at  a  loss  to  determine  the  situation  of  the  celebrated 
city  and  river  of  Norembegua,  concerning  which  many  fa- 
bles bare  been  written.  He  conjectures,  however,  that  the 
river  of  this  name  is  that  called  by  the  English  *♦  Pennobscot." 

Qui  auperioribus  annis  de  hi  see  regiooibus  scripserunt, 
usulU  fabulati  sunt  de  celebri  oppido  et  flomiue  iVorum- 
beguar  &,c.    Lib.  ii,  cap.  XVIII,  p.  55. 

That  the  potato  was  not  brought  from  Virginia,  and  Thc  P**** 

-       .    .  »    .    .        •      r         .     .         nut  a  native  of 

that  it  is  not  even  a  native  of  that  part  of  North  Ame-  Virginia, 
rica,  will,  I  think,  appear  more  than  probable  from  this 
striking  circumstance,  that  not  one  of  the  earlier  visitors 
or  describers  of  the  country  has  mentioned  this  vegetable, 
in  their  lists  of  those  which  they  found,  either  wild  or  culti- 
vated, among  the  Indians.  In  Mr.  Herriot's  account  there 
is  no  reference  to  any  thing  like  the  potato,  with  the  ex- 
ception of  the  openawk,  and  a  few  other  esculent  roots, 
the  aboriginal  names  of  which  I  have  already  mentioned. 
And  although  I  may  not  be  able  to  say  confidently  what  are 
tbe  precise  species  of  plants  called  openawk,  kaistucpenauck* 
tsioaw,  coscushaw,  &c,  I  think  I  have  been  successful  in 
proving,  that  the  solan  urn  tuberosum  is  neither  of  them. . 

Tbe  silence  of  Her  riot,  in  regard  to  the  potato,  is  with  me  Herrioc,  an 

r        .  .      ,  .        .  ,        «.      i  .       .  acute  obseTTer, 

a  circumstance  of  considerable  weight,    ror  this  writer  was  doc%  not 

no  common  observer.   He  seems  to  have  examined,  with  tion  th* 
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pice  and  philosophic  attention,  the  manners,  the  customs, 
&c.,  and  to  have  paid  particular  attention  to  the  dietetic 
articles  of  the  Indians.    Had  he  found  the  solan  una  tubero- 
som  in  Virginia,  either  as  cultivated  by  these  rode  people, 
.   or  as  growing  wild  in  their  woods,  &c,  he  would  not  have 
neglected  to  .give  us  some  information  on  the  subject. 
The  potato  not     Nor  is  the  potato  mentioned  as  -one  of  the  indigenous 
rjTsntoT1  "  Ptant9  of  Virginia,  by  the  famous  Captain  John  Smith,  who 
V^uinia  by     came  into  that  country  in  tbe  very  first  years  of  tbe  17th 
Smith,  century,  and  who  resided  there  a  long  lime :  certainly  long 

enough  to  have  made  himself  acquainted  with  a  vegetable  of 
such  primary  importance  to  the  colony,  if  it  had  really  ex- 
isted there;  and  especially  if  it  had  been  cultivated  by  tbe 
Jndians.    it  is  true,  that  Smith  does  make  some  mention 
of  the  potato:  and  1  shall  afterward  avail  myself  of  what  he 
has  said  on  the  subject,  as  one  of  the  most  powerful  argu- 
ments in  support  of  my  opinion,  that  the  potato  was  entirely 
•unknown  in  Virginia,  when  tbe  'first  English  colonists  took 
possession  of  the  country* 
The  potato  not     In  truth,  1  do  not  find,  that  this  vegetable  is  mentioned  cs 
rp?an°tnotv!r-  a  *****  of  Virgiuia,  or  as  cultivated  in  this  part  of  the  con- 
ginia  by  any   tinent  when  it  was  first  discovered,  by  any  writer  who  had 
good  authority  enjoved  good  opportunity  of  obtaining  precise  information 
but  Mr.  Jet.   on  the  subject,  except  by  Mr.  Jefferson,  the  learned  presi* 
fcrf0n  *         dent  of  the  American  PhUosophical  Society. 

This  gentleman  mentions  tbe  potato  among  the  vegetables 
which  were  found  in  Virginia  when  first  visited  by  the  Eng- 
lish ;  bot  (he  adds)  "  it  is  not  said  whether  of  spontaneous 
and  supposed  »r0wth,  or  by  cultivation  only.    Most  probably  thev  were 

by  him  to  havo  f         .  .  ..  ,  ■       ,    .  J 

come  from  the  nat,ve^  ot  more  «ouUiertt  climates,  and  banded  along  tbe 

soath.  contiftuUt  from  one  nation  to  auother  of  savages*. 

His  authority  •     I  know  not  from  what  source  of  authority  Mr.  Jefferson 

k0now\)b«riy  obtailred  tne  fact»  tnat  the  Pota^o  was  found  in  Virginia, 
there  not  men-  when  first  visited  by  the  English.  It  is  not  altogether  un« 
tioned.  \ike\y,  that  my  illustrious  friend  was  misled  by  tbe  same 

passage  in  Herriot,  which  misled  sir  Joseph  Banks ;  by  the 
short  and  imperfect  description  of  the  unkaowh  openawk. 
Mr.  Jefferson  did  not  obtain  his  information  from  Mr.  Bever. 

♦  « 

*  Note*  on  the  State  of  Virginia.    Original  edition,  page  68. 

•  ley. 
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ley,  a  respectable  writer ,  who  published  fin  interesting  little 
work  on  the  history  of  Virginia  early  in  the  sixth  century. 

Mr.  Beverley  could  not  find  the  solatium  tuberosum  in  Mr.  Bcvatley. 
Virginia.    He  says,  indeed,  that  the  native  Indians  "  had 
originally  amongst  them  Indian  corn?  pease,  beans,  pota- 
toes, and  tobacco."    But  he  afterward  gives  a  more  particu-  His  account  of 
lar  account  of  their  potatoes.    «  Their  potatoes  (he  says)  J^"* 
are  either  red  or  white,  about  at  long  as<  a  boy's  leg,  and 
sometimes  as  long  and  big  as  both  the  leg  and  thigh  of  a 
young  chiUfr,  and  very  much  resembling  it  in  shape.    1  take 
these  kinds  to  be  the  tame  with  those,  which  are,  represented 
in  the  herbmls  to  be  Spanish  potatoes.    I  am  sure  those 
called  Eagfitk  or  Irish  potatoes  are  nothing  like  these,  either 
in  shape,  colour,  or  taste* 

This  is,  certainly,  an  important  passage.  It  almost  proves,  Thin  a  va- 
wbat  I  hope  to  render  qoite  certain  in  the  sequel,  that  the  ^nvo^yuiu* 
Indians  of  Virginia  were  entirely  unacquainted  with  the  so-  batata*. 
Ian  urn  tuberosum,  wheu  these  people  were  first  visited  by 
the  Europeans.    The  long  potatoes,  which  Mr.  Beverley 
mentions,  are,  certainly,  varieties  of  the  convolvulus  batatas, 
well  known  in  the  United  States  by  the  name  of  "  sweet 
potato."    But  it  is  a  fact,  that  beside  this  valuable  plant, 
which  the  Indians  of  Virginia,  &c,  have,  for  a  long  time, 
cultivated,  these  people  ate,  though  I  think  they  did  not 
cultivate,  another  species  of  the  same  genus,  the  convolvulus 
panduratus,  which  is  still  known  in  some  parts  of  the  United 
States,  by  the  name  of"  Indian  potato.1* 

Descending  farther  south  into  Carolina,  we  cannot  disco-  The  potato  not 
ver,  that  the  Indians  of  that  great  tract  of  country  possessed  J^?™,',"  fj? 
as  a  native,  or  cultivated  as  a  foreign,  plant,  the  solanum  traduced  by 
tuberosum,  before  theif  intercourse  with  the  Europeans.  Europeans. 
Mr.  Lawson,  who  resided  in  Carolina,  in  the  very  first  Lucson. 
years  of  the  18th  century,  mentions  potatoes  as  some  of  the 
•«  garden  roots,"  that  thrive  well  in  Carolinaf.    lie  does 

*  The  history  of  Virginia,  in  four  parts.  By  a  native  and  inhabitant 
of  ta«  place.    Pnges  125,  127.    London  :  172t.    The  second  edition. 

■ 

f  The  garden  roots,  that  thrive  well  in  Carolina,  are  car.ots,  leeks, 
par  seeps,  turneps,  potatoes  of  several  delicate  sorts,  ground  artichokes,** 
*c   A  new  voyage  to  Catolina,  Sic,  p.  77.   London :  1709.  4:©. 

not 
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not  tncntion  them  in  his  list  of  the  indigenous  plants  of  the 
country  ;  and  [  am  led  to  believe,  from  his  manner  of  ex* 
pressing  himself,  that  they  were  not  cultivated  by  the  In- 
JRs  name  m     dian*.    It  is  to  be  observed,  however,  that  this  intelligent 

Indian  tribes   traveller  mentions  the  Indian  names,  among  two  of  the 

—  euuoned  by       ••.  •  r  »        '  • 

tribes,  or  nations,  of  the  potato.  This,  however,  from  what 
I  have  already  said,  is  no  manner  of  proof,  that  the  solanum 
tuberosum  wan  really  an  indigenous  plant  in  North  Caro- 
lina, where  Lawson  made  bis  principal  observations  and  in* 
The  Indians    quirie*.    Everv  one,  acquainted  with  the  Indians,  has  been 

8lrt,ck  with  the  q««kness  of  their  mental  perceptions,  and 
with  the  rapid  ease  with  which  they  bestow  names,  often 


very  significant,  upon  new  objects,  especially  natural  ob- 
jects, which  they  have  never  seen  before0. 
Colette!  Haw-     My  friend,  Colonel  Benjamin  Hawkins,  who  resides  as 
km*  saji,       public  agent  from  tbe  government  of  tbe  United  States 
-   among  the  Creek  Indians ;  and  who  is,  perhaps,  as  well  ac- 
quainted with  the  history,  mauners,  state  of  improvement, 
&c,  of  these  and  other  southern  tribes  of  savages,  as  any  man 
that  an  the     >*  America;  assures  me,  that  all  the  Indians,  with  whom  be 

tht ?mroXc-bC  i&  ac<*uomted»  *gree  in  considering  the  solanum  tuberosum 
tion  of  The     *s  a  foreign  or  strange  plant  in  their  countries ;  and  that  it 
potato  to  the  U  only  within  a  very  few  years,  that  these  people  have  begun 
*      •         to  pay  any  attention  to  the  cultivation  of  this  plant,  which 
they  explicitly  say  they  received  from  the  European  Ame- 
x   ricans,  or  whites, 
^BaTtram*s  tes-     Mr,  William  Bart  ram  (MS.  penes  me,  speaking  of  the 
limouj.        southern  Indians  of  Carolina  and  Georgia)  says,  "  Their 
vegetable  food  consists  chiefly  of  corn  (sea),  rice,  convol- 
vulus batatas,  or  those  nourishing  roots  usually  called  sweet 
or  Spanish  potatoes;  (but  in  the  Creek  confederacy,  they  ne- 
ver plant  or  eat  tbe  solanum  tuberosum,  or  Irish  potato, 
?ulgo.") 

Other  similar  *  might,  without  difficulty,  90  on  to  adduce  many 
arc unents      other  proofs,  or  arguments,  similar  to  those  already  mentions 

•  The  Tuscarora*  and  the  Woccoua,  the  two  Indian  trihes  mentioned 
by  Lawson,  call  potatoes,  union*  and  tc auk.  Ttmn>  tribes  had  much 
communication  with  the  English,  at  an  early  period. 

*  ed. 
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«6,  all  tending  to  establish  my  position,  that  the  solanum  might  be  ad- 
tuberosum  was  not  found,  either  in  a  wild  or  in  a  cultivated  duccd* 
it  ate,  in  Virginia,  or  in  any  of  the  adjacent  countries  of 
North  America,  by  the  first  discoverers  and  colonists  of 
these  portions  of  the  new  world.  But  it  it  time,  perhaps,  to 
try  the  question,  which  we  are  examining,  by  another  set 
of  arguments. 

I  have  already  said,  that  Captain  John  Smith  does  not  Smith's  test!- 
mention  the  potato  among  the  44  indigenous"  plants  of  Vir-  naafm 
ginia.  But  this  gentleman  is  not  wholly  silent  on  the  sub- 
ject of  our  plant.  On  the  contrary,  his  Historie  contains  a 
memorable  passage,  which  9eems  to  have  escaped  the  notice 
of  sir  Joseph  Banks,  Mr.  Jefferson,  Mr.  Willdenow,  baron 
Humboldt,  and  all  the  other  writers,  who  have  contended, 
that  thevalnable  esculent  plant,  of  which  we  are  speaking, 
was  originally  found  in  Virginia :  a  pussage  from  which  it  is 
safe  to  infer,  at  least,  thus  much,  that  the  potato  was  not 
known  by  the  earlier  colonists  of  Virginia  to  inhabit  that 
country,  either  in  a  wild  or  in  a  cultivated  state. 

Under  the  head,  or  date,  of  16*13,  Captain  Smith  says,  His  account  of  , 
that  by  the  return  of  the  ship  Elizabeth  to  Virginia,  from  tJon^oTtbe10" 
England,  potatoes  were  brought  into  the  country.   "In  potato  into 
'  this  ship  were  brought  the  first  potato  roots,  which  flourished  Vlr**""*» 
exceedingly  for  a  time,  till  by  negligence  they  were  almost 
lost  (all  but  two  cast-away  roots)  that  so  wonderfully  have 
increased,  they  are  a  maine  releefe  to  ail  the  inhabitants." 
On  the  margin  of  the  page,  we  read  "  A  strange  increase  of 
potatoes*." 

This 


The  Generall  Historie  of  Virginia,  New  England,  ana  the  Sum- 

Isles:  with  the  names  of  the  Adveuturers,  Planters,  and  Gover- 

from  their  firit  beguiniHg  An  :  1594,  to  this  present  l6S4,  &c. 

By  Captaine  John  Smith,  soraetyines  Goveroonr  in  those  Countryes, 

and  Admtrall  of  New  England-    Page  1 79,    London:  1624  t-H  may 

not  be  amiss  to  take  notice,  in  this  place,  of  some  of  the  roots  which 

Captam  Smith  mentions  as  indigenous  iu  Virgin  a.    "  The  chiefe  root  Roots  men- 

they  (the  Itidiaus)  have  for  food  is  called  toskAtohougke.    It  groweth  Honed  by 

like  a  flazie  in  maarishes.  .  In  one  day  a  salvage  will  gather  sufficient  ^nllln  **  hid** 

genous  to 

for  a  wecke.    Tru  ss  roots  are  much  of  the  greatacssc  and  taste  of  poia-  Virginia. 
IfU.  They  vst  ta  cover  a  great  many  of  them  with  oke  leaues  and 

feme, 
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This  jn  im-  This  is,  certainly,  as  1  have  fcaid,  an  important  passage  in. 
poiunt  facu    tnp  tystory  Df  tjie  80Uuum  tuberosum,  and  indeed  in  the 

history  of  the  diffusion  of  esculent  vegetables  wrer  the. 
world.    The  potato  has  most  confidently  been  supposed  to 
Different  dotes  be  a  native  of  Virginia.    From  this  portion  of  North  Ame-: 

^fo^tion'a"1*  9ir  Joseph  ^ank8  imaRine9  il  WH»  i>ro*Rht  into  Britain, 
thT^out^  °  on  or  about  the  27th  of  July,  1586.    Another  writer  sup-, 

that  it  was  brought  from  Virginia  into  Ireland  in  the 

year  \6Z3*  ^ 

Not  a  nativeof    It  js  now.  I  think,  most  satisfactorily  shown,  that  the  po- 

•w  *  •  *  1 

"K,l"a>       tatois  not  one  of  the  indigenous  plants  of  Virginia;  and,  of 
course,  that  it  could  not  have  been  brought  from  that  conn** 
but  carried     try,  as  early  as  the  year  1586.    It  is  shown,  that,  so  far  from 
Europe fr°ni    keing  a  native  of  Virginia,  this  country  received  its  first  po- 
tatoes from  Britain,  into  which  they  must  have  been  intra* 
10  years  before  duced  from  Rome  other  and  more  southern  part  of  America, 

loVstc'taen  hy  the  f b'P  E,i2ttbrth- in  the  y<*r  about  ten  years  be. 

brought  to     fore  the  period  at  which  these  roots  ore  supposed  by  Mr. 

Willdenow  to  have  been  brought  into  Ireland  from  Ame*» 
nca. 

We  see  too,  that,  after  flourishing  very  well  for  a  time, 
the  crops  were,  in  a  great  measure,  lost ;  and  that  the  stock 
of  a  very  important  root  was  happily  preserved  by  "  two 
cast-away  roots,*'  and  became,  in  the  course  of  a  very  few 
years,  **  a  tnaine  releefe  to  all  the  inhabitants1'  of  a  country, 
the  openatcky  tockawhougke,  and  si  mi  lax  plants  of  which,  are 
of  small  value  in  comparison  of  the  solanum  tuberosum  of 
South  America. 

feme,  and  then  cover  all  with. earth  in  the  manner  of  a  cole  pit;  over 
it,  on  each  side,  they  continue  a  great  fire  24  houres  before  they  dare 
eat  it'.  Raw  it  is  no  better  then  poyson,  aud  being  rosted,  except  it 
be  tender  ai.d  the  heat  abated,  or  sliced  and  dried  in  the  snnne, 
mtx,'d  wiih  eoirell  and  meale  or  such  like,  it  will  prickle  and  torment 
the  throat  extrearacly,  and  yet  in  summer  they  vse  this  ordinarily  for 
bread."  HMorie,  Sec.  pages  96,  27-  This  is  certainly  not  solanum 
tuberosum.  I  take  it  to  be  a  species  of  arum,  and  I  think  arum  rirgini- 
cura.  *'  Tlicy  bare  another  roote  which  they  call  wighsacanV  But 
this  Smith  mentions  as  a  medicine.  He  also  mentions  poconc*  and 
mwquasptn.  The  first  of  these  is  used  both  as  a  pigment  and  medi- 
cine :  the  hitter  merely  as  a  pigment.  AW  <f  vnriubcmt  any  thing  rale 
lutanum  tuberosum. 

Sir 
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Sit  Joseph  Banks  is  not  the  only  late  writer,  whose  correct  sir  J.  Banks 
quaintance  with  subjects  of  natural  history  entitle  their  opi-  n?1  »higu-lar  m 
nionsand  conjectures  to  attention,  that  has  assumed  it  as  a  Jhcnat^  °f 
fact,  that  the  solemim  tuberosum  was  originally  found  m  country  of  the 
Virginia. 

The  learned  Mr.  Willdenow,  a  botanist  of  the  first  or-  WiHdenow. 
der,  aaya—4*  After  America  Was  discovered,  many  plants 
were  imported,  and  grew  in  our  climate.  The  potato  was 
first  described  by  Caspar  Bauhin  In  1590  ;  and  sir  Walter 
Raleigh,  in  tne  year  ]633,  distributed  the  first  which  he 
brought  from  Virginia,  iu  Ireland,  whence  all  Europe  got 
thetn*". 

This  passage  contains  some  errourt,  which  it  may  not  be  Mistake*  m 
amiss  to  correct.  this  passage, 

I.  Sir  Walter  never  was  in  Virginia,  tbongh  several  an-  respecting  sir 
tbors,  beside  Mr.  WiHdenow,  seem  to  suppose,  that  the^aUerRv 
illustrious  Englishman  visited,  in  person,  this  portion  of 
America. 

II.  In  i$23  Raleigh  Was  not  living.  Five  years  before 
this  period  fin  October  161 8),  he  lost  his  head  upon  the 
tocaflbld,  tothe  eternal  disgrace,  if  not  of  his  nation,  at  least 
of  the  feeble  monarch,  who  then  presided  over  it. 

III.  There  is,  I  think,  no  proof  whatever,  that  Ireland 
was  so  exclusively  the  first  European  depot  of  the  potato, 
as  Mr.  Willdeuow  supposes  it  tb  have  been. 

Mr.  Loskiel  remarks,. ««  Potatoes  are  originally  a  North  LoikicL 
•  American  root,  and  are  said  to  have  been  first  brought  to 
Europe  by  sir  Waiter  Raleigh.   They  are  cultivated  by 
tome  of  the  Indiansf". 

On  the  subject  of  the  potato,  Baron  de  Humboldt  has  Von  Hum. 
said  a  great  deal ;  and  it  is  evident,  that  he  considers  the  boldl* 
history  of  this  root  as  intimately  connected  with  the  history 
of  the  Americans. 

"  The  potato,"  observes  my  ingenious  friend  (nkh  whom  The  potato 
.  I  have  passed  many  hours  in  useful  conversation),  "pre- 

*  The  Principles  of  Botany,  and  of  Vegetable  Philosophy.  British 
translation,  p.  300,  Edinburgh,  18O5. 

f  History  of  the  Mission  of  tde  United  Brethren  among  the  Indians 
in  North  America.  By  George  Henry  Loskiel.  Part  I,  p  6$.  Lon- 
4vn,  1794. 

sents 
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sents  us  with  another  very  carious  problem,  when  we  consi-* 

not  known  in  der  it  in  an  historical  point  of  view.  It  appears  certain,  that 
Mexice  before     •  •  •       .    r        .  .  _ 

the  arrival  <>f  s  P^ant  W8a  no*  known  id  Mexico  before  the  arrival  of 
the  Spaniards,  the  Spaniards.  It  was  cultivated  at  this  epocha  in  Chili* 
Pern,  Quito,  in  the  kingdom  of  New  Granada,  in  all  the 
Cordillera  of  the  Andes,  from  the  40°  of  south  latitude  to 
the  50°  of  north  latitude.  It  is  supposed  by  botanists,  that 
it  grows  spontaneously  in  the  mountainous  part  of  Peru. 
On  the  other  hand,  the  learned,  who  have  inquired  into 
the  introduction  of  potatoes  into  Europe,  affirm,  that  the 
potato  was  found  in  Virginia  by  the  6rst  settlers  sent  there 
by  sir  Walter  Raleigh,  in  1584.  Now  how  can  we  con* 
ceive,  that  a  plant,  said  to  belong  priginally  to  the  southern 
hemisphere,  was  found  under  cultivation  at  the  foot  of  the 
.  Alleghimey  mountains*;  while  it  was  unknown  in  Mexico, 
and  the  mountainous  and  temperate  regions  of  the  West 
Indies  ?  Is  it  probable,  that  Peruvian  tribes  may  have  pe- 
netrated northward  to  the  banks  of  the  Rappahannock  in 
Virginia  ?  or  have  potatoes  first  come  from  north  to  south, 
like  the  nations,  who,  from  the  seventh  century,  have  suc- 
cessively appeared  on  the  table-land  of  Analmac?  In 
either  of  these  hypotheses,  how  came  the  cultivation  not 
to  be  introduced  or  preserved  iu  Mexico?" 

•  -Why  at  the  foot  of  the  AUeghaaey  mountains  ?  admitting,  that 
the  potato  was  really  brought  from  Virgioia  ia  U85  or  1586,  it  did 
not  come  from  the/oor  of  these  North  American  Andes.  No  English- 
man had  penetrated,  at  this  early  period,  as  far  as  the  Alleg haaey 
chain ;  or  even,  I  believe,  as  far  an  the  more  eastern  chain?,  called 
the  Blue  Ridge  and  North  mountain.  The  Spaniards,  indeed,  near 
half  a  century  earlier  than  this  period,  had  even  crossed  these  moun- 
tains in  a  more  southern  clime.  1  allude  to  the  inarch  <*f  F.  de  Loto*s 
army.  And  these  Spaniards,  I  may  here  add,  found  no  potatoes.  M r. 
Humboldt  takes  the  openawk  to  be  the  potato.  But  the  openawk 
was  not  a  mountain  plant. 

f  Why  mention  the  Rappahannoc?  Has  any  one  said,  that  the 
openawk  was  found  especially  in  the  neighbourhood  of  this  river  ?  I 
have  uo  doubt,  however,  that  Peruvian  tribes,  that  is,  ludiau*  spe- 
cifically, and  even  varietallyj  th«  same,  inhabited  both  the  valley  of 
Quito,  and  the  lands  which  border  npou  the  Rappahannoc,  iu  Virginia; 
and  even  upon  much  more  northern  streams*  But  the  discussion  of 
this  subject  belongs  to  another  essay. 

"We 
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««  We  know  not  a  single  fact,"  continues  Mr.  Humboldt,  Nosiugtetact 
««  by  which  the  history  of  South  America  is  connected  with  J^^"" 
that  of  North  America.    In  New  Spam,  the  flux  of  nations  tory  of  North 
was  from  north  to  south.    A  great  analogy  of  manuera  and  ^^f1 
civilization  has  been  thought  to  be  perceived  between  the 
Tooltecas,  driven  by  a  pestilence  .from  the  table-land  of 
Anahuac  in  the  middle  of  the  twelfth  century,  and  the 
Peruvians  under  the  government  of  Mauco  Capac.  It 
might,  no  doubt,  have  happened,  that  people  from  Aztlas 
advanced  beyond  the  isthmui  or  gulf  of  Panama ;  but 
it  is  very  improbable*,  that  by  migrations  from  south  to 
north  the  productions  of  Peru,  Quito,  and  New  Granada, 
ever  passed  to  Mexico  and  Canada". 

"  From  all  these  considerations,  it  follows,"  says  Mr.  Th'e  nPen«wk 
Humboldt,  "  that,  if  the  colonists  sent  out  by  Raleigh  tupp^bir 
really  found  potatoes  among  the  Indians  of  Virgiuia,  we  Humboldt  «• 
can  hardly  refuse  our  assent  to  the  idea,  that  this  plant  was     **** i<oa%* 
originally  wild  in  some  country  of  the  northern  hemisphere, 
as  it  was  in  Chili.    The  interesting  researches  carried  on  x 
by  Messrs.  Becmaney,  Banks,  and  Dryander,  prove,  that 
vessels,  which  returned  from  the  bay  oT  Albermarle  in  1586, 
first  carried  potatoes  into  Ireland  ;  *nd  that  Thomas  Har- 
riot, more  celebrated  as  a  mathematiciau  than  as  a  naviga- 
tor, described  this  nutritive  root  by  the  name  of  openawk. 
Gerard  in  his  Herbal,  published  in  1597,  calls  it  Virginian 
potatale,  or  novembega.    The  very  name  by  which  Har- 
riot describes  the  potato,  seems  to  prove  its  Virginian  origin. 
Were  the  savages  to  have  a  word  for  a  foreign  plant,  and 
would  not  Harriot  have  knowu  the  name  papa\  ?" 

Baron  Humboldt  seems,  upon  the  whole,  to  think  the  Another  mis 
solan ura  tuberosum  was  really  found  in  Virginia  ;  and  that  Jjjj^"  "ufn" 
it  is  the  openawk  of  Herriot*   He  intimates  too,  that  it  was 
found  in  a  cultivated  state,  in  that  country.    For  this  sus- 
picion there  is  no  authority.    Even  the  openawk  was  not 
cultivated.   It  is  evident,  however,  that  Mr.  Humboldt, 

•  I  think  it  very  probable. 

f  Political  Essay  on  tbr  kingdom  of  New  Spain.  By  Alexander 
de  Humboldt.  Vol.  II,  p.  S 44—351.  English  translation.  New 
York,  isil,  octavo. 
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while  carrying  on  bis  speculations  concerning  the  native 
who  is  preju-  country  of  the  potato',  lies  under  the  pressure  of  a  favourite 

<hccd  by  a  fa-  jjieorv — j„  ray  ©pinion  a  very  feeble  one, — "  that  there  is 

vonte  hypo-  *  J     1  *  ikot 

thesis.  not  a  single  fact,  by  which  the  history  of  South  America  is 

connected  with  that  of  North  America".    I  shall  examine 

The  history  of  tins  theory  in  another  place.    \  shall  even  endeavour  to 

South  a!  s1,ow'  b>  an  attei,tion  to  difiereut  species  of  vegetables, 
^caconiiew^!  which  were  unquestionably  found  in  a  cultivated  state  in  the 
by  var.ou.  tWo  Americas,  that  there  is  not  only  a  "single"  fact,  but 
that  there  are  many  facts,  by  which  the  history  of  South 
America  is  connected  with  thut  of  North  America. 


facts. 


Philadelphia, 
January  the  \3th,  181 


BENJAMIN  SMITH  BARTON. 
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XI. 


On  the  Production  of  Electrical  Excitement  by  Friction, 
By  J.  D.  Maycock,  M.D. 


SIR, 


To  W.  NICHOLSON, 


T 


meat. 


Law  of  elec  HE  interesting  discoveries  of  \Vilcke,  JSpinus,  Volta, 
trical  excite-  anj  other  experimenters  on  the  two  electricities,  together 
with  the  result  of  several  experiments  by  Dr.  Davy*,  aud 
the  facts,  which  I  lately  communicated  to  you-J-,  lead,  by  a 
fair  induction,  to  a  general  law,  which  may  be  thus  expres- 
sed :  The  contact  and  separation  of  dissimilar  bodies  operate 
as  a  cause  of  electrical  excitement ;  and  the  charge,  which  is 
assumed,  after  separation,  by  one  body,  is  precisely  opposite  to 
that,  which  is  acquired  by  the  other. 

The  existence  of  this  law,  in  relation  to  a  variety  of  bo- 

ft 

dies,  is  fully  demonstrated;  and,  as  far  as  the  investigation 
lias  proceeded.it  appears  to  affect  all  in  a  greater  or  less  de- 
cree: 1  thhik,  therefore,  we  are  warranted,  by  every  princi- 


It  is  general. 


•  Philos.  Trans.  1807. 


f  Joura.  *ul.  XXIX. 
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pie  of  rational  theory,  to  receive  it  as  a  general  and  well 
established  law  in  electrical  science.    I  have  already  endea- 
voured to  show,  that  the  decora  position  of  bodies  by  galvan- 
ism depends  on  the  operation  or'  this  law;  and  that  the  operates  In  gal* 
commonly  received  opinions,  respecting  the  excitement  of  J^Jj^00*" 
the  galvanic  battery,  are  entirely  inconsistent  with  it*  The 
object  of  the  following  pages  is  to  prove,  that  the  excitement  and  is  the 
of  bodies  by  friction  is  referable  to  the  same  general  law,  by**"1* 
and  is  the  effect  of  the  contact  and  separation  of  dissimilar  friction. 


In  what  manner  the  contact  and  separation  of  dissimilar  How  it  causes 
bodies  operate  as  a  cause  of  electrical  excitement,  I  do  not  ^nat 
pretend  to  explain;  nor  am  I,  at  present,  anxious  to  deter- 
mine, bow  much  of  the  effect  is  to  be  attributed  to  the  con* 
tact,  how  much  to  .the  separation:  it  is  sufficient,  for  the 
purpose  of  my  argument,  to  repeat,  that  no  excitement  is 
visible  as  long  as  the  bodies  are  in  contact;  and  that,  imme- 
diately as  they  are  separated,  they  indicate  opposite  electri- 


It  must  be  obvious,  that,  while  we  are  drawing  one  body  Contict  and 

over  another,  a  number  of  points  in  the  surface  of  the  rob-  separation 

■         *    .  •  .  the  necessary 

ber  are  first  brought  into  contact  with  a  corresponding  set  of  effects  of  rub- 
points  in  the  surface  of  the  body  rubbed ;  that  they  are  then 
separated  from  them,  and  brought  into  contact  with  another 
set  of  points,  and  so  on,  until  the  one  body  has  passed  entirely 
-over  the  other*  Now,  at  each  separation,  if  the  bodies  be  of 
different  kinds,  whether  conductors  or  nonconductors,  the 
general -law,  we  have  stated,  must  operate,  and  opposite 
electrical  states  must  be  excited  in  the  separated  particles. 
So  far, therefore,  the  excitement  by  friction,  and  the  excite- 
ment by  contact  and  separation,  appear  to  be  referrible,  ina 
general  manner,  to  the  same  principle.  We  shall  now  pro- 
ceed to  a  more  particular  consideration  of  the  subject.. 

The  principal  facts,  relative  to  the  excitement  of  bodies  principal  facts 
by  friction,  may  be  expressed  in  the  five  following  proposi-  ^J*^  ^  **• 
tions.    1.  To  produce  excitement  by  frictim,  it  it  essentially  bic&on*** 
necessary,  that  one  or  both  the  bodies  employed  in  the  opera* 
ti&n  be  of  the  class  of  electrics.    2.  If  tveo  electrics,  or  an 
electric  and  an  insulated  conductor  be  employed,  the  one  body 
vcill,  after  the  operation,  indicate  an  electricity  opposite  to 
i    Vol.  XXXI.— AraiL,  181*.  X  that 
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Mat  wkith  is  indicated  by  the  other.   3.  The  eft*  ejfjrktm 
performea  tciln  one  cotnutnatton  oj  dissimilar  oooies  u  differ- 
ent from  that  which  is  produced  by  any  other  combination* 
4.  77ie  friction  tf  two  bodies,  similar  in  all  respects  to  one 
another,  produces  no~excitement.   5.  If  the  rubber  of  an  elec- 
trical machine  be  insulated,  only  a  very  slight  charge  can  he 
accumulated  in  the  prime  conductor ;  and,  wider  suck  tircum* 
These  agree    Manec*,  the  action  of  the  machine  soon  ceases  altogether.  The 
with  the  gene-  agreement  of  the  second,  third,  and  imirtb'  propositi  oris  with 
xal  law.         t}ie  ^enerai  Uw  is  too  obvious  to  require  being  pointed  out: 
and  H  will  not  be  difficult  to  show  a  perfect  agreement  of 
the  first  and  last  propositions  with  theaeme  general  law,  and 
in  thretnanrier  to  justify  its  opplication  to  the  excitement  of 
■bodies 'by  friction. 
V*b      °*  '^r*'t13^*te»  ^    consider,  whence  proceeds  the  us- 

mmt  be  *n     t&ssity  of  ottte  of  the  bodies,  employed  to  produce  excitement 
•lecuic.        fcy  friction,  being  on-electric    If  one  conductor  be  nibbed 
on  another,  W>  evident  excitement  hpprodnced ;  fur  in  conse- 
quence of  the  free  communication  between  all  parts  of -a 
conductor,  and  between  conductors  in  coutact,  the  charge 
is  removed  from  each  set  of  particles,  immediately  as  it  ia 
excited  in  them;  or,  in  other  words,  during  the  friction  of 
,  soch  bodies  00  one  another,  opposing  powers  operate;  the 
contact  and  separation  of  dissimilar  bodies,  tending  to  pro- 
duce excitement ;  and  the  conducting  quality, 
destroy  excitement.    If  either  of  the  bodies  be 
'with  the  Earth,  the  electrical  btate  of  both  must  be  precisely 
the  same  as  that  of  the  Earth  :  if  they  be  both  insulated, 
they  must  possess  similar  electrical  states,  as  long  as  they 
are  in  coutact  by  the  smallest  |>bysical  points ;  and  conse- 
quently there  can  be  no  excitement  in  ^either;  for  when  e*- 
*citetnent  is  produced  by  the  contact  and  separation  of  two 
insulated  dissimilar  bodies,  one  body  assumes  an  electrical 
State  precisely  opposite  to  that,  which  is  acquired  by  the 
other.  When,  therefore,  the  one  conductor  has  been  drawto 
^completely  Over  the  other,  rro  mbre^exciretwent  can  remain, 
-than  what  is  effected  by  the  separation  of  the  last  particles, 
whieh  had  been  in  contact;  o,  degree  inconceivably'  small, 
when  shared  with  the  Wholes  of  the  bodies,*  to*  which -the  ex- 
cited     tides  beloug.    Asa  con  firm  atietrof  this  reasoning, 
u.  t  'i  '  .  I 
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1*  repeat,  that  no  excitement  of  the  Voltaic  plates  takes 
place  except  the  extensive  surface  of  one  plate  be  separated, 
perpendicularly,  from  the  corresponding  surface  of  the 
other,  so  that  all  points  of  contact  between  the  two  plates 
he  broken  at  the  same  instant.  If  one  plate  be.  made  to  slide 
over  the  other,  or  if,  after  their  separation,  they  be  connect- 
ed-by  the  smallest  points,  no  excitement  is  indicated  by 
either. 

The  result  is,  Jiowever,  different,  if  the  experiment  be  per-  Excitement  oT 
formed  with  two  electrics,  or  with  an  electric  and  a  conduc-  ^J^f*^ 
4or;  for  *he  charge,  which  is  exciW  in  one  set  of  particles  chine, 
of  an  electric,  is  retained  by  them,  and  is  not  shared  with 
the  rest  of  the  body,  to  which  they  belong ;  consequently, 
when  any  body  is  drawn  over  the  surface  of  an  electric,  it 
leaves  a  permanent  charge  on  all  parts,  with  which  it  comes 
into  contact.    As,  therefore,  the, particles  of  the  cylinder  or 
plate  of  a  common  electrical  machine  are  separated  from 
the  rubber,  they  acquire  a  charge,  which,  as  often  as  they 
pass  near  the  prime  conductor,  is  partly  removed ;  and  from 
the  alternation  of  these  operations,  during  the  revolutions  of 
«he  electric,  •  charge  is  accumulated  \n  the. prime  conduc- 
tor, until  *be  whole  of  this  body,  if  it  ^  insulated,  has  ac- 
quired  a  degree  of  excitement,  .equal  <te  tpat,  which  the 
action  of  the  robber  is  capable  of  giving  to  each  particle  of 
-the  electric.   The  prime, conductor  draws  its  charge, by  de- 
-greet,  from  the  excited  particles  of  the  plate,  or  cylinder, 
as  they  successively  pass  near  it;  but,  .from  *M  conducting 
<q«iality,  gives  it,  at  once,  to,any  other  conductor.   It  is  evi- 
*leut,  that  no  occumulat^on  can  ta^e  place  in  the  prime  con- 
ductor, while  it  js  connected  with  the  Earth ;  and  it  is 
^eooajly  obyious,  that  a  conducting  body,  placed  near  to 
<he  prime  conductor,  will,  by  removing  small  charges,.** 
last  as  *he*\are produced,  effectually  pseveut  ifs, acquiring 
.•  high  degree  of  .excitement.   We  may  also  observe,  *h*t 
-ihe  action  of  ,an  electrical  machine  becomes  more  energetic, 
the  longer  k  j* continued;  for  a  repetition  of  the  operation,*, 
-we  have  explained,  causes  a  considerable  augmentation  pif 
temperature,  which  is  favourable  to  the  electrical  action  af 
bodies,  and  adapts  the  rubber  perfectly  to  the  electric,  in 
^whicha^eavex  num^rr,of  flojafeare  exerted 
Xl  in 
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in  a  given  time.    The  fact,  therefore,  which  is  expressed  ifr 
the  first  proposition,  and  which  i8  fully  established  in  prac- 
tice, is  in  till  respects  consistent  withthe  proposed  theory. 
Necessity  of       Now,  from  what  has  been  said,  it  follows,  that,  if  the  rub- 
the  rubber'*    i>er  do  not  rrt.eiy  communtcate  with  the  IJarth,  it  must  be- 

eating  with  coiue  negatively  electrified,  by  the  same  operation,  that 
the  Earth.  gjves  A  p0b'ttive  charge  to  the  prime  conductor;  rind  conse- 
quently less  and  less  qualified,  as  the  experiment  proceeds, 
to  produce  a  positive  charge  on  the  plate  or  cylinder.  Wc 
therefore,  perceive  a  sufficient  reason,  why,  if  the  rubber  be 
insulated,  the  prime  conductor  acquires  only  a  low  excite- 
ment, and  the  action  of  the  machine  ceases  altogether  in  a 
very  short  time. 

AUthepheno-*    The  reasonings  I  have  employed  apply  particularly  to 

WeonSS?'*1       ^ectrlca^  machine  in  its  present  improved  state.  The 
principle.       principles  of  my  argument  may,  however,  be  extended  to 
'every "experiment,  in  which  excitement  is  produced  by  fric- 
tion, and  will,  if  I  have  hot  entirely  deceived  'myself,  afford 
a  perfect  and  satisfactory  explanation  of  the  phenomena.  I 
would,  therefore,  druw  my  observations  on  this  subject  to  a 
conclusion,  by  stating,  that  the  contact  and  separation  of 
dissimilar  bodies,  which  have  been  demonstrated  to  be  a 
.  cause  ot  electrical  excitement,  must  operate  whenever  Wh 
Cmploy  friction,  and  that  it  is  capable  of  producing  the 
'principal  phenomena,  which  are  excited  by  friction.  This 
appears  to  me  to  form  as  strong  a  degree  of  evidence  in  fa- 
vour of  a  doctrine, as  philosophy  need  require.  #' 
A  step  towards"    The  facts,  sir,  to  which  I  have  called  your  attention,  do 
Lngirf  e'lecT"  D<>t  immediately  point  to  any  bold  and  extensive  views  of 
tncal  pheno-   nature f  but  they  enable  us  to'proceed  one  step  towards  a 
perfect  generalization  of  electrical  phenomena;   and  it  h> 
impossible  for  us  to  say,  to  what  interesting  truth*  they  may 
ultimately,  lead.    It  will,  no  doubt,  be  admitted  by  every 
'6ne,  that  on  important  advantage  will  have  been  gained, 
hen  we^are  able  td  reduce  all  the  means  of  exciting  eleo- 
trinity  toonehcad;  as  we  shall  then  be  better  qualified  than 
Nve  are  at  firesfnt,  to  investigate  the  relations,  which  unques- 
tionably prevail,  between  the  first  principles  of  heat,  light, 
magnetism,  and  electricity.  * 
Excitement  of  L  Tjie  t^tfement  of  the  galvanw  battery  is  a  subject  yet  m- 

*  volved 
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▼olved  io  the  deepest  obscurity.    All  the  opinions,  which  the  galvanic 
have  been  proposed  to  account  for  it,  aie  unavoidably  hypo-  batler>» 
thetical,  and,  indeed,  very  unsatisfactory :  every  fact,  there- 
lore,  which  relates  to  it,  deserves  attention,,  although,  its 
applicatioo  may*  uot  be  clearly  perceived.    I  was  induced, 
some  time  ago,  to  try  the  two  following  experiments.  I 
filled  one  of  the  new  porcelain  troughs  with  an  acidi  fluid,  so  Two  expert 
that  the  metallic  plates,  and  their  connecting  arc,  were  com-  ,nem, 
pletely  covered.    In  this  state,  a  trough  of  ten  pair  of  plates, 
3  inches  square,  decomposed  water  very  rapidly.  '  Anxious 
to  know  how  far  the  division  of  the  trough  into  cells  is  at  a  ft 
requisite,  I  placed  the  metals,  connected  by  the  bar,  in  a! 
trough  without  partitions,  and  filled  with  the  sauie  Uind  of 
fluid,  but  no  action  ensued.    The  Hction  which  took  place 
in  the  first  experiment  appears  to  be  inconsistent  with  all  our 
theories  *,  and  it  seems  not  a  little  curious,  since  a  com  muni- 
cation  between  the  ceils  is  not  an  impediment  to  action, 
that  no  action  was  evinced  in  the  second  experiment. 

it  will  afford  me  much  pleasure,  should  these  observations  Theoretical 

call  the  attentiou  of  your  readers  to  the  theory  of  electrical  Pursuit3  not 

-  unimportant, 
excitement.  1  trust,  that,  while  we  are  successfully  employ- 
ing the  powers  of  electricity  in  chemical  analysis,  we  shall 
not  altogether  neglect  to  investigate  the  means  by  whicji 
these  powers  are  called  forth,  and  the  laws  by  which  their 
action  is  regulated.    It  has,  with  much  injustice,  been  ob- 
jected to  theoretical  pursuits,  that  they  lead  to  none  of  the 
practical  advantages,  which  interest  the  happiness  of  society. 
The  remark  is  indeed  true,  if  applied  to  particular  disco- 
veries; but  these  are  to  be  considered  only  as  the  elements, 
from  which  physical  science  first  took  its  origin,  and  by 
which  it  is  daily  nourished  and  supported.    Let  it  never  be 
forgotten,  that  our  most  perfect  instruments,  those  which 
promote  no  less  our  comfort  than  they  tend  to  advance  our 
intellectual  improvement,  are  the  invaluable  fruits  of  philo- 

A  am,  sir,  very  respectfully, 
■>■'  Youx  obedient  *ad  obliged  servant, 

fiATir,  J.D.MAVGOCK. 

*   .  *  " '^r  t  r ' 
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Ai  Ihi  Naiur*  pf  OtfmUti&iic  end  I^ufUtk  Add  Qa$,  to 
kepiy  to  Mr.  MuHfcAtr  -  In  *  Letter  from  Jo**  Vk**> 
Esq. 

To  W.  NICHOLSON,  Esq. 

Sift, 

T*a  panereby  SlNCE  I  last  nad  the  honour  of  addressing  you,  t*o  pa* 
Mr.  Murrey  Qf  ftir;  Murray,  in  opposition  to  the  theory  of  my  bro- 

gas.  ther,  Mr.  Davy,  respecting  oxi muriatic  gas,  have  appeared 

Whr  the  first  '*  y°ur  Journal.— 1  did  not  immediately  reply  to  the  first,  in 
was  not  an*     which  I  was  more  particularly  concerned,  because  nothing 
swered.         *Q        paper  required  very  serious  attention  :  it  contained 
no  new  facts  or  arguments  in  support  of  the  old  hypothesis, 
it  consi&ted  merely  of  observations  on  a  former  coffitnunica- 
.  tion  of  mine  concerning  a  new  gas.— For  this  reason,  and 
moreover  because  Mr.  Murray  promised,  thai  an  account 
should  shortly  appear  of  an  experimental  investigation  he 
had  been  engaged  in,  I  have  hitherto  patiently  refrained.- - 
Answer  t»  promised  communication  is  no*  made,  and  it  it  now 

both.  my  intention  to  answer  both  his  papers  at  die  sacne  time. 

To  the  first.       *  §naH  De  brief  m  toy  remarks  on  Mr.  Murray1*  former 
paper.    To  his  incorrect  statements  I  shall  oppose  merely 
the  results  of  my  experiments.  His  criticisms  on  me,  1  shall* 
in  a  great  measure,  leave  to  the  judgment  of  the  public 
Ground*  of*  the    That  the  reader  may  form  some  idea  of  the  present  state 
controversy,    of  the  controversy,  1  shall  quickly  rtin  over  its  grounds, 

principally  directing  the  attention  to  facta. 
Mr  Murray'*  Murray  nav»»g  exposed  a  mixture  6f  carbonic  oxide, 

experiiuuni.  hidrogen,  and  oxirauriatic  gas,  to  light;  and  hating  found, 
that  no  carbonic  oxide  remained,  after  the  addition  of  am- 
moniacal  gas,  and  that  the  ammoniacal  salt  formed  effer- 
vesced with  nitric  acid;  concluded,  that  the  sajt  was  a 
mixture  of  carbonate  and  muriate  of  ammonia— that  the 
'  oxi  muriatic  gas  had  beeo  decomposed,  and  consequently 
that  Mr.  Davy's  theory,  in  which  it  was  considered  as  a  sim- 
ple substance,  was  erroneous. 

Repeating 
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Repeating  this  experiment,  1  obtained  a  similar  result:  Repeated  with 
but,  as  the  decomposition  of  the  salt  with  effervescence  was  J^uj*m€ 
occasioned  by  nitric  acid,  1  did  not  hastily  draw  the  con- 
clusion, that  carbonic  acid  gas  was  directly  formed  without 
the  intervention  of  water. 

Prosecutiug  the  irJquiry  I  ascertained  the  existence  of  an  A  new  acid 
acid  gas,  consisting  of  oximuriatic  gas  and  carbonic  oxide,  ^o^0*^ 
which  combined  with  ammonia,  and  formed  a  neutral  salt,  effervescence, 
that  was  not  decomposed  by  acetic  acid,  but  with  efferves- 
cence by  nitric  acid;  and  which)  in  all  its  characters,  was  as  / 
essentially  different  from  a  mixture  of  carbonate  and  muri- 
ate of  ammonia,  as  the  new  gas  itself  was  from  a  mixture  of 
the  carbonic  and  muriatic  acid  gasses.    Hence  1  inferred, 
that  the  effervescence  Mr*  Murray  observed  was  owing  to 
the  decomposition  of  the  new  ammoniacal  salt,  formed,  I 
conceived,  in  his  experiment ;  and  that  he  would  have  ob- 
served do  effervesceuce,  had  he  used  the  acetic  acid  instead 
of  the  nitric. 

But  Mr.  Murray  was  not  satisfied  with  this  explanation,  yha  explttu- 
He  still  continued  to  assert,  that  the  production  of  carbonic  tion  not  satis, 
acid  in  his  experiment  M  was  established  beyond  the  possibi-  ^unay.*0  M'* 
lity  of  doubt." 

I  grant,  that  the  effervescence  is  owing  to  the  disengage-  The  carbonic 
id  en  t  of  carbonic  acid  gas.    But  I  deny,  that  the  carbonic  evolved 
acid  gas  had  previously  existed  in  the  ammoniacal  salt.    If  0usly°cxisna 
this  salt  was  a  mixture  of  carbonate  and  muriate  of  ammo-  the  salt, 
cia,  it  would  have  effervesced  with  the  acetic,  as  well  as  with- 
the  nitric  acid.    And  I  maintain,  that  the  results  of  my  ex- 
periment did  in- no  way  warrant  the  liberty,  which  Mr.  Mur- 
ray has  taken  with  them,  of  asserting,  that  they  confirmed 
bis  statement  respecting  the  direct  formation  of  carbonic 
acid  gas. 

I  shall  silently  pass  over  the  general  reasoning  advanced  Mr.  Murray 
by  Mr.  Mntray,  in  favour  of  the  conclusion  he  drew  from  his  wouW  »<* 
experiments  on  the  mutual  action  of  the  three  gasses,    I  thc  jnfrrcncr 
have  only  to  observe,  that  I  have  made  the  experiment,  and  nc  <*M»  had  he 
have  given  an  account  of  it  in  a  paper  sent  to  the  Royal  So-  J|l*^td'fcrtut 
ciety  on  the  new  gas,  and  that  the  result  of  it  was  a  mixture 
of  tho  new  gas  and  of  muriatic  gas.    I  repeat,  that  Mr. 
Murray  would  not  ha\e  inferred  the  formation  of  carbonic 

acid 
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acid  gas,  had  he  used  an  acid,  which  did  not  decompose  the 
new  ammoniacal  salt. 
Answer  to         Mr.  Murray  has  attempted  to  point  out  an  inconsistency 

Mr.  Murray**  jn  mv  account  of  the  uew  gas.    He  conceives,  that  it  does 
objection  of  an        _T  ,  .      A«  • 

inconsistency  not  decompose  water;  and  consequently*  that  its  ammonia- 
respecting  the  cal  salt  cannot,  when  acted  on  by  an  acid.  This  inconsist* 
ucw  gas ;  j8  merely  imaginary.    The  fact  is,  that  the  gas,  imme- 

diately on  coming  into  contact  with  the  water,  is  decomposed, 
and  converted  iuto  the  same  gasses,  that  the  ammoniacal 
compound  yields  when  acted  on  by  nitric  acid ;  viz.  the  car- 
bonic and  muriatic.  In  my  first  notice  of  the  gas  1  men- 
tioned its  being  apparently  slightly  absorbed  by  water,  only 
among  its  most  obvious  qualities,  those  which  made  the  first 
impression  on  me,  and  led  me  to  consider  it  as  a  pew  sub- 
stance. 

tohisasser*       As  the  facts  accumulate  in  opposition  to  the  old  hypo* 
h,rshown*Dr  tneg's»  Mr.  Murray's  faith  in  it  seems  proportionably  to 
Davy*i opinion  strengthen.    He  speaks  with  great  confidence  of  what  he 
to  tK«  nyi»o-     conceives  he  has  done.    He  says,  "  Mr.  Davy's  opinion, 
which  was  first  held  out  as  a  genuine  theory,  admitting  of  no 
doubt  as  being  a  simple  expression  of  facts,  has  beeu  shown 
to  be  a  hypothetical  explanation  of  phenomena.    Apd  as  an 
hypothesis  not  a  single  proof  has  been  given  of  its  truth." 
Could  assertion  supply  the  place  of  argument,  Mr,  Murray 
certainly  would  carry  his  point,  and  effect  all  that  he  conT 
ceives  he  has  already  done.    How  he  has  shown  Mr.  Davy's 
theory  to  be  an  hypothesis,  I  confess  myself  totally  at  a  loss 
to  understand,    lie  has  advanced  no  arguments,  that  have 
not  been  answered ;  no  experiments,  the  accuracy  of  which 
has  been  admitted ;  and  most  of  his  after  papers  contain  lit-, 
tie  more  than  what  appeared  in  his  first.  What  I  considered 
Mr.  Davy's  theory  I  still  continue  to  consider  it.    If  it  is 
not  an  expression  of  facts,  in  all  its  essential  parts,  to  the 
exclusion  of  hypothesis,  I  am  greatly  mistaken, 
jn.l  u  his  re-      Mr.  Murray  indirectly  charges  me  with  a  want  of  can- 
{/^°3ltMer'  dour,  calmness,  and  forbearance,  at  the  commencement  of 
-vy,  stjje.  ^e  controver8y^    Let  others  decide,  whether  1  deserve  this 

charge,  and  whether  Mr.  Murray  himself  does  not,  in  some 
measure,  merit  it.  I  acknowledge,  that  I  attacked,  in  my 
first  paper,  the  old  hypothesis  with  a  little  warmth,  though 
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1  trust  without  any  arrogance.  I  did  so,  because  I  was  per- 
fectly satis6ed  of  the  truth  of  the  theory  I  ventured  to 
defend ;  and  because  I  opposed  opinion  merely,  and  not 
authorities  and  persons* — And  I  hope,  if  I  have  been  guilty 
of  any  impropriety  of  style,  this  will  in  some  degree  exte- 
nuate the  fault. 

I  shall  now  proceed,  briefly  to  consider  the  other  Answer  to  tha 
paper.  U,t  P*** 

It  is  a  Baconian  principle,  not  to  admit  the  existence  of  principles 
imaginary  things.  And  it  is  a  principle  of  modern  che- 
mistry, that  all  bodies,  that  have  not  yet  been  decom- 
pounded, are  to  be  considered  as  simple  substances.  To 
introduce  unknown  bodies  into  chemistry  is  as  bad,  as  to 
adopt  occult  causes  in  philosophy.  Yet  such  a  licence  has  violated  with 
been  used  in  respect  to  muriatic  and  oxi muriatic  cas.    The  ^P*01  *<>»u* 

r  "  natic  and  ox»- 

former,  it  has  been  asserted,  is  a  compound  of  an  unknown  muriatic  gas. 

something  and  water;  and  the  latter,  a  compound  of  the 

same  unknown  basis  and  oxigen.    The  presence  of  water  in 

the  one,  and  of  oxigen  in  the  other,  instead  of  being  proved, 

has  been  taken  for  grauted.    Mr.  Murray,  in  his  preceding  Mr.  Murray"* 

papers,  to  remove  this  objection  to  the  old  hypothesis,  has  attempts  to 
,  ,  ,  ...  ' .  .     remove  th» 

endeavoured  to  prove,  that  oximuriatic  gas  really  contains  objection. 

oxigen ;  but,  since  all  his  experiments  for  the  purpose  were 
found  to  be  incorrect,  his  attempt  was  not  successful.  In 
bis  last  communication,  with  the  same  object  in  view,  he  has 
endeavoured  to  demonstrate  the  presence  of  water  in  muria- 
tic acid  gas,  and  to  obtain  water  from  it  by  means  of  a  sub- 
stance  not  known  to  contain  oxigen. 

As  ammoniacal  gas  is  a  substance  of  this  kind,  Mr.  Mur-  His  experi- 
Tay  chose  it,  as  he  states,  for  the  subject  of  on  experimen-  ™„"^U1 
tumcrucis.  He  added  about  .'J  j  cubic  inches  of  alkaline 
gas  to  30  cubic  inches  of  muriatic  acid  gas  over  dry  mercury. 
The  salt  formed  was  collected  in  the  open  air,  and  introduced 
into  a  retort.  It  had  the  appearance  of  being  slightly 
moist;  and,  when  heated,  it  aKorded  about  1*3  grain  of 
water:  and  again  transferred  to  another  vessel,  and  passed 
in  the  state  of  vapour  through  a  heated  tube  containing 
charcoal,  it  yielded  more  water. 

Such  is  the  result  of  the  experimentum  cruci?,  from 

which 
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which  ii  rs  most  confidently  concluded,  that  miyiatic  acid 
gas  contain*  water,  and  that  Mr.  Davy's  theory  is  un- 
founded, and  not  to  be  maintained  except  by  means  of  the 
meat  unreasonable  assumptions. 
Its  result  ia-       At  first  view'ihe  result  appears  improbable,  and  opposed 
Dy  gereml  facts;  and  in  a  very  short  time  I  was  convinced 
by  experiments,  that  it  was  iucorrect.   The  rebults,  that 
led  me  to  this  conclusion,  I  shall  describe,  after  I  have 
stated  more  conclusive  evidence. 
t>  rjttry  rr.       The  muriate  of  ammonia,  on  which  Mr.  Murray  operated, 
T^mn!***'  *tl8  exposed  to  the  atmosphere  in  both  stages  of  his  experi- 
w,ruo»;  efc.    ment  previous  to  distillation.    Mr.  Davy,  my  brother,  par- 
biumgwatei,  Ocularly  pointed  out  this  circumstance  to  me;  and  at  the 
same  time  iu formed  me,  that  he  had  not  observed  the  slight- 
est traces  of  moi»ture  in  making  the  experiment  on  a  large 
scale  in  exhausted  vessels;  and  assured  me,  that  I  should 
not,  was  not  the  salt  exposed  to  the  atmosphere. 
T>*cxp*n*       In  repeating  the  experiment,  which,  if  accurately  made, 

Ej  °vil  couW  not  fai*  of  be'n?  decisive,.  *  U8ed  two  mercurial 

troughs ;  one  for  preparing  the  gusses,  the  other  for  combin- 
ing them  in.    About  30  cubic  inches  of  each  gas  were  em- 
ployed.  The  combination  made  in  a  small  retort,  the 
I  capacity  of  which  was  about  3  cubic  inches,  and  over  welt 

dried  mercury;  and  only  one  cubic  inch  of  ammoniac*!  gas 
was  added  at  a  time  to  one  cubic  inch  of  mrfriatic  acid  gas, 
jo  that  all  the  muriate  was  collected  in  the  upper  and  curv- 
ed part  of  the  retort.    Heat  almost  sufficient  to  occasion  the 
sublimation  of  the  salt  was  applied  for  about  tep  minutes, 
wA  do  water  but  no  water  was  produced:  agreeably  to  my  brother's  re- 
JmMloee4  :      suit,  not  even  the  slightest  traces  appeared. 
l>ut  much  wa-     ^  ne*t  followed  Mr.  Murray's  example,  and  collected  the 
ter  appeared    salt  in  the  atmosphere,  and  introduced  it  into  another  re- 

wis  p*^5*11  *orl  *  when,  heat  being  applied,  water  in  no  inconsiderable 
through  the    quantity  was  evolved  as  he  described. 

Consequently  1  nus  we  have  a  demonstration,  that  the  upter  liberated  in 
it  was  derived  Mr.  Murray's  experiment  was  not  derived  from  the  mbriatic 
^r^llhrre.    acid  8a9'  but  from  tbe  atmosphere.  ' 

*>ur.e«of         His  errour  appears  to  have  arisen  partly  from  too  great 
tor.  Murray'*  confidence  placed  in  the  accuracy  of  his  experiment ;  aod 
'  ,  partly 
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partly  from  overlooking,  that  a  light  powdery  substance 
like  muriate  of  ammOnn,  independent  of  ha  chemical  at- 
traction, absorbs  wafer  hygforoet  neatly.    Mr.  Davy  has  Muriate  of 
informed  me,  that  thia  is  the  case,  and  that  muriate  of  ^e0£}~ 
ammonia  so  made  absorbs  so  much,  that  it  even  deli-  quesceoi. 
quesces.  -  * 

'Mr.  Murray's  confidence  in  his  result,  Which  is  opposed 
by  several  facts  relative  to*  muriate  of  ammonia,  is  to  me 
more  surprising  than  the  result  itself. 

It  is  well  known,  that  muriatic  acid  gas  condenses  its  own  No  water  to 
volume  of  ammoniacai  ga*  to  form  muriate  of  ammonia,  J^J^™^* 
which,  from  trials  1  have  made  of  rts  properties,  docs  not  ded  in'exce** 
appear  to  differ  in  any  respect  frotn_commoo  sal  ammoniac. 
This  being  the  Case,  if  water  is  liberated  on  the  union  of  the 
two  gasses,  it  should,  were  Mr,  Murray's  experiment  cor- 
rect, be  indicated  by  an  absorption  of  muriatic  acid  gas, 
provided  an  excels  Was  used.    I  have  mode  the  experiment, 
but  have  not  observed  the  slightest  diminution  of  the  gas  ad- 
ded in  etcesa* 

These  facts,  though  mentioned  last,  first  convinced  me  of  Water  not 
the  inaccuracy  of  Mr.  Murray's  experiment,  for  they  were  [he  union  of 
first  ascertained.   Ttrey  eonfirm  the  other  decisive  eviden-  ammoniacai 
ces  already  brtfogt*  forward  ;  and,  if  farther  proof  was  re-  "a™™* 
paired,  I  could  advance  additional  -circumstances  to  show, 
that  water  is  not  prodaced,  when  the  union  of  muriatic  ac& 
gas  and  ammoniacai  gas  takes  place.   As  this  appears  to  me 
to  be  demonstrated,  the  necessary  consequence  is  abiding  by  Necessary  con- 
the  experimentum  cruets,  and  renouncing  that  hypothesis,  j^^M* 
to  which  it  stands  opposed  :  indeed  Mr.  Murray  allows,  experiment, 
that,  should  the  event  turn  out  as  it  has,  such  a  step  must 
be  taken  :  he  allows,  if  water  is  not  produced,  "  that  it 
may  be  concluded,  that  the  water  obtained  in  other  combi- 
nations of  muriatic  acid  gas  lias  not  preexisted  in  it,  but  is 
ready  formed that  Mr.  Uavy's  theory,  in  short, is  correct, 
and  the  old  doctrine  erroneous.    Should  he  not  make  this 
acknowledgment,  I  think  he  will  no  longer  assert,  guided 
by  his  own  experiment,  that  Mr.  Davy's  theory  is  un- 
founded, and  that  it  can  be  maintained  only  by  the  most 
fortuitous  assumption ;  or  that  to  admit  it,  it  is  necessary  to 

suppose 


■ 
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suppose,  water  to  exist  in  ammonia,  or  to  adopt  "  the  hypo- 
thesis of  unknown  quantities  of  water  in  gasses." 

.  With  great  respect,  X  am,  sir, 

Your  bumble  servant, 

JOHN  DAVY. 

Edinburgh,  Feb.  26*,  18 12. 


XIII. 

On  the  Compensation  Pendulums  of  Lieut,  Katkr  and  Mr* 
Reid.   In  a  Letter  from  a  Correspondent. 

To  W.  NICHOLSON,  Esq. 

sm,  ■  '  ' 

your  last  number  1  observed  the  description  of  a  com- 
pensation pendulum  by  Mr.  Adam  Reid.    But  this  pen- 

a 

dulum  I  conceive  to  be  precisely  the  same  in  principle  with 
that  invented  by  Lieutenant  Henry  Kater,  and  described 
in  vol.  XX,  p.  214,  of  your  Journal.  The  only  difference 
appears  .to  be,  .that  Mr.  Reid  has  used  a  rod  of  steel  instead 
of  wood,  and  that  his  pendulum  has  no  means  of  adjusting 
the  compensation.  It  is  far  from  my  intention  to  infer,  that 
Mr.  Reid  borrowed  the  idea,  but  I  trouble  you  with  these 
remarks  in  justice  to  the  original  inventor. 

.'     I  ami  Sir, 

■ 

Yours  with  much  esteem, 

A  CORRESPONDENT. 


- 


XIV.   •  • 


A  short  Account  of  a  new  Apple,  called  the  Downton  Pip- 
pin, in  a  Letter  from  Thomas  An prevy  Knight,  Esq^. 
F.  R,  S,  $c.  <9  the  Secretary.  ' .  j 

dear  sir;  •  i  . 

Newvarirty  .  JL  Sent  last  autumn  a  couple  of  dozens  of  a  new  apple,  the 
of  the  pippin.  ppWUton  pippin,  for  the  inspection  of  the  Horticultural 

'J 

•  Trans.  Hort.  Soc.,  vol  I,  p.  251. 

Society* 
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Society,  ami  I  hope  it  will  be  thought  no  very  humble  imi- 
tation  of  the  golden  pi  pi  rt,  its  male  parent ;  being  formed 
by  iutroducing  the  pollen  of  this  variety  into  the  blossom  of 
an  apple  provincial ly  known  under  many  names,  but  most 
geoeratfy  by  that  of  the  orange  pippin,  which  name  however 
is  by  no  means  propetly  appropriated  to  it,  for  the  fruit  is 
thickly  streaked  with  red. 

The  trees  of  both  varieties  were  trained  to  a  south  wait,  How  pro- 
and  the  blossoms  of  the  orange  pippin  were  of  course  pro-  dVced# 
perly  prepared  for  the  experiment.  The  Down  ton  pippin  is,  , 
in  the  opinion  of  a  committee  of  the  Herefordshire  Agrical- 
tural  Society,  an  excellent  cider  apple,  and  the  hydrometer,  An  exreilcnt 
as  well  as  the  palate,  indicates,  that  its  expressed  juice  hold*  cidcr 
in  solution  a  large  quantity  of  saccharine  matter. 

Tbe  trees  of  this-  new  variety  grow  very  rapidly,  and  are  Its  food 
so  exuberantly*  productive*  that  I  am. confident  the  fruit*of  ^ua^'tlcS* 
them  may  be  brought  to  market  at  any  given  price,  with 
.more  ad  vantage  to  the  grower,  than  any  other  good  apple 
cultivated,  it  ripens  a  little  earlier  than  the  golden  pippin, 
bat  may  be  preserved  in  considerable  perfection-  till  March, 
if  npt  gathered  too  ripe. 

The  specimens  sent  to  the  Horticultural  Society  grew  in  Other  new 
si  cold  soil,  and  northern  exposure,  nor  did*  they  afford  fcy 
«uy  means  a  favourable  sample. of  this  apple*.    1  hope  next 
autumn  to  Jay  before  them  several  other  new  varities  of  the 
apple,  obtained  by. similar  means,  and  which  will,  prove 
well  calculated  to  supply  the -place  of  those,  which  have  been  . 
long  cultivated,  and  in  which -the  vital  principle  is  nearly        .„  ».  ; 
exhausted.  •      I  remain  yours, 

Dotation,  Feb.  17,  1809.  T.  KNIGHT. 


SCIENTIFIC  NEWS. 


A- 


/T  the  meeting  of  thia  society  on  the  18th  of  January,  p^^— 
prof.  Jameson  read  a  paper  on  porphyry,  in  which  he  de- 

•  Some  grate  of  the  Down  ton  pippin  sent  to  the  Botanic  garden  at 
Broropton  in  the  spring  of  ]  807,  1  am  informed,  have  already  produced 
fruit  abundantly. 

f  CSe.-  Jcomal,  vol.  XVIII,  pp.  1945,  194  ) 

scribed 
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several  species  of  tiaswtioo«»porphyry  as  occorritig 
along  with  gray-wacke,  &c,  iu  different  parts  of  Scotland* 
Floctx-por-      He  also  gave  a  particular  account  of  a  ftoetz-porphyry,  which 
Pfcyr7*         likewise  occurs  in  Scotland,  and  appears  to  belong  to  the 
old  red  sandstone  formation.    The  professor  conjectured, 
that  this  floetz-porphyry  may  be  the  mother-stone  of  Uie 
I««tu  In  rocks  porphyritic  felspar  lavas,  which  are  found  in  sesue  eouo- 

Than  the  n3cw- tries :  and  4a»a«  may  occur  in  rocks  of 

*st  aoetz-uap.  ati  older  date,  than  those  of  the  newest  tWu-trap  series. 

Shark  genus.      At  the  same  meeting  Mr.W.E.  fceaeh  read  a 
-two  apectee  of  shark  fowod  withe  Scottish  *eas, 
of  a  proposed  subdivision  of  the  genus  squalus  of  Linnaeus. 

Geology  of  the    At  the  meeting  on  the  let  of  February  « 

Campiie  hdU.  from  yeut.  Col.  Jeaaie«ras  read,  containing 

the  district  of  country  in  Sterliugyhice  celled  the  Campsie 

*  Hills,  illustrated  by  some  interesting  geological  facts  oli- 

i served  bv  the  Colonel  on  the  coast  of  the  Mediterranean.. 
Tiie  Carops'te  Hills  consist  of  trap  rocks  of  great  thickness; 
♦under  which  sandstone  oceans;  nud  W low  this  lie  beds  of 
♦limestone,  with  slate* clay,  day  iron-stone,  and  someaearos 

Columnar      of  cooL    The  trap  is  in  some  places  distinctly  columnar ; 

tt*P-  and  io  many  other  places,  it  shows  a  tendency.*  this  form. 

Clie  ooservfa,  mat  tnese  circoinsian<  nitgnx  •give  occasion 
»to  some  geologist*  (to  elaas  the  tm\  of  the  Campeie  4li»triet 

This  structure  with  volcanic  products,  *f  erhichihowuver  he  saw  no  sysn- 

fn^h^moto^  Ptom*         t^en  P<H«*td-*at>  •that  nature  produces'  these 
and  dry  way.   forms  both  in  the  moist  and  in  thed  ry  way,  and  gave  exam* 
The  moist     pleeief  ibeth,  Jo  the « snout  way,  lie  said,  that- these  forms 
are  seen  in  greatest  perfection  in  warm  climates  ;  and  drew  his 
exemplified     example,  iu  this  mode,  from  the  coast  of  Africa,  near  the 
aits  of  ancieut  Carthage;  -where -a  small  lake  with  a  deep 
clay  bottom  had  bean-accideotally- drained  by  the  breaking 
down  of  a  part  of  its  barrier,  and  where  the  clay  deposit  had 
split  into  vertical  colusmiaeightcon-feet  high,  and  from  a  foet 
the  dry         aDd  a  half  to  three  feet  in  diameter.    The  example  4n  the 
froaf.Fdaca-  dry  way  be  took  from  the  island  of  Felacuda,  oue,  of  the 
most  westerly  of  the  Li  peri  islauds.    In  the  lavas  of  that 
island,  which  have  taken  the  columnar  form,  he  mentioned 
having  seen  obsidiun  and  pumice,  which  had  been  in  flow 
with  the  lava,  and  are  seen  combined ,i<»  Que  of  jts  cougeaJed 
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Geological  Society. 

March  the  6tb.    Au  additional  notice  by  A.  Aikin,  Esq.  Cw* 
Sec.  G.  a,  respecting  a  green  waxy  substance  U>uciu  ui  Uie  t||ttvi4{ 
alluvial  soil  near  Stockport  was  read.    The  purport  of  this 
notice  was  to  mention  the  discovery  of  a  similar  substance 
at  the  foot  of  the  hill  Meuil  Aloutant  near  Paris  by  Mr. 
Patrtn.   It  there  occurs  ia  alluvial  »ud  accompanied  by 


A  communication  addressed  to  the  Secretary  by  the  Hon.  Whta  dike  ia 

Norttr-  — 
laud. 


Henry  Geey  Beonet,  M.P„  reapectiug  a  whin  dike  iu  No«h»**«- 


Tbe  dike  here  described,  is  best  seen  at  Beadnel  bay 
where  U  forms*  kind  of  pier  about  i7  feet  wide  and  300 
yards  long,    It  rises  iu  a  perpendicular  position  through  se- 
-veaal  bode  df  stratified  rocks,  without  occasioning  any  change 
in  their  dip  or  direction.   {But  the  -qualities  of  the  different  Jj*  e!F«ct«  <•» 
otrata,  where  they  are  in  contact  with  4he  dike,  differ  very  contact  wiiK 
notably  from  those  exhibited. by  the  same  si  rata  at  a  Utile  tt- 
di  stance  from  the  dike*   The  limestone  in  ^particular  of 
both  thebeds,  'that  are  certtbrrough,  .is  harder,  more  gra- 
nular and  sparry  in  the  vicinity  of  the  dike,  and  is,  farther, 
incapable  of  being  burnt  into  good  lime. 

The  reading  of  Jtfr.  Phillips*  paper  on  the  native  oxide  Ns<hre  ovi4. 
©f*in  of  Cornwall  was  continued.    Before  entering  into0*110* 
the  crystalmgraphical  history  of  this  substance,  Mr.  P. 
moke*  some  remarks  on  the  kind  of  crystals  best  adapted 
for  goniometrical  researches,  and  states  his  reason  for  prefer- 
ring the  more  minute  crystals  to  the  larger  ones,  and  the  Mioutecryv 
reflecting  goniometer  of  Dr.  WoWaatoo  to  that  in  common  WoTuorl?* 


use.    He  then  proceeda  to  atate  the  means,  by  which  he  V™*™***. 

in  obtaining  fractures  exhibiting  the  structure  of  £iceiuun*H 


the  crystals,  from  which  itappears,  that  their  primitive  form  we  uiele*. 
to  that  of  an  octaedron  composed  of  two  pyramids  united  by 
their  bases,  which  are  square,  and  that  this  is  farther  divisi- 
ble through  both  its  diagonals  into  irregular  tetraedrona. 

March  the  20th.  The  reading  of  Mr.  Phillips's  paper  on  Oxide  of  tia. 
tbe  native  oxide  of  tin  of  Cornwall  was  concluded.  After 

describing 
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the  primitive  figure  of  this  substance,  Mr.  P* 
proceeds  to  an  enumeration  and  description  of  those  modi- 
fications, with  their  varieties,  which  have  been  observed  by 
him,  and  specimens  of  which  are  at  present  in  his  cabinet. 
Twin  crystals.     After  describing  twelve  modifications,  the  papef  concludes 
with  details  of  those  compound  Crystals  usually  railed 
macles  ;  of  the  still  more  compound  ones,  which  are  formed 
by  the  junction  of  two  macles;  and  of  the  most  compound 
of  all,  which  are  made*  of  macles* 
Castle  hill,        A  description  of  Castle  hill  near  Newhaven  in  Sussex,  by 
Scuia  Sussog.  **en*  Warburton,  Esq.,  Memb.  of  the  Geo.  Soc.,  was  read. 

Castle  hill  is  a  small  circular  elevat ion,  composed  of  nearly 
horizontal  beds,  lying  above  the  chalk  in  the  following  order, 
beginning  from  the  most  recent:— I,  Sand  and  rounded 

^«a* 

flint  pebbles.    2,  A  congeries  of  oyster  shells,   3,  A  bed  of 
broken  bivalve  shells,  chiefly  of  the  genus  Venus.    4»  A 
bed  of  blue  clay*  enclosing  a  seam  of  partial  pyrites  3  or  4 
inches  thick,  composed  entirely  of  casts  of  bivalve  and  tur- 
binated shells.    5,  A  bed  of  indurated  marl,  the  lower  part 
of  which  is  obscurely  slaty,  and  contains  between  its  lamina* 
leaves  apparently  of  some  tree  of  the  willow  tribe  converted 
into  coal.   6,  A  seam  of  coal  three  or  four  inches  thick* 
7»  Marl,  of  a  sulphur  yellow  colour,  including  large  crystal* 
•of  gypsum.    8,  Sand.   9,  Chalk. 
Accidents!         A  notice  respecting  an  accidental  sublimation  of  si  I  ex  by 
SbsaS.li0n    Dr'  Mlc  Calloch,  Mem.  Geo.  Soc.,  was  read.    A  mixture 
of  the  oxides  of  tin  and  lead  was  put  .into  an.  earthen  cruci- 
ble^ and  covered  by  another  inverted  over  it :  the  mass  was 
-exposed  to  a  high  heat*  and  ou  openiog  the  crucibles  the 
-  empty  part  of  each  of  them  was  found  lined  with  capillary 
shining  crystals,  which  by  the  usual  methods  of  analysis 
proved  to  be  pure  silex. 


To.  Correspondents* 

I  find  myself  again  unfortunately  obliged  to  postpone  my 
answer  to  A.  H.  Z.  till  next  month. 


;.,    ■   •  •  • 
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ARTICLE  I. 

Observations  and  Experiments  on  Vision.    B#  Willi*.** 
Charles  Wells,  M>  D.  F.  R.  S** 


I  I  VI 


?A$  consulted,  in  the  beginning  of  the  year  1 800,"  Uncommon  dii 
open  a  disease  of  fision,  which,  as  far  as  I  know,  has  not  *  '*ion 
hitherto  been  mentioned  by  any  author.  The  subject  of  il 
was  a  gentleman  about  thirty-fire  years  old,  very  tall,  and 
inclining  to  be  corpulent.  About  a  month  before  I  saw 
him,  he  had  been  attacked  with  a  catarrh,  and  as  this  was 
leaTing  him,  he  was  seized  with  a  slight  stupor,  and  a  feel- 
ing of  weight  in  his  forehead.  He  began  at  the  same  time 
to  sec  less  distinctly  than  formerly  with  his  Tight  eye,  and 
to  lose  the  power  of  flooring  its  upper  lid.  The  pUpil  of 
the  Fame  eye  was  now  also  observed  to  be  much  dilated. 
In  a  'few  days  the  left  eye  became  similarly  affected  With 
the  right,  but  in  a  less  degree.  Such  was  the  account  of 
the  case,  which  I  reccired  from  the  patient  himself,  and 
from  the  surgeon  who  attended  him.  The  former  added, 
that  previously  to  his  present  ailment  his  sight  had  always 
been  so  good,  that  he  had  never  used  glasses  of  any  kind 
to  improve  it.  On  examining  his  eyes  myself,  I  could  not 
discover  in  them  any  other  appearance  of  disease,  than  that 
their  pupils,  the  right  particularly,  were  much  too  large, 

»      ■  • 
*  Phil.  Trans,  foi  18 1 »,  p.  373. 
Supfixmestt— -Vol.  XXXI.  Y  and 
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■ad  that  their  size  was  Utile  affected  by  the  quantity  of  light 
which  passed  through  them.  At  first,  I  thought  that  their 
dilatation  was  occasioned  by  a  defect  of  sensibility  in  the  re. 
tinas ;  but  I  was  quickly  obliged  to  abandon  this  opinion, 
as  the  patient  assured  me,  that  his  sensation  of  light  was  as 
strong,  as  it  had  ever  been  during  any  former  period  of 
his  life.  I  next  inquired,  whether  objects  at  different  dis- 
tances appeared  to  him  equally  distinct.  He  answered,  that 
he  saw  distant  objects  accurately,  and  in  proof  told  me 
what  the  hour  was,  by  a  remote  public  clock ;  but  he  added, 
that  the  letters  of  a  book  teemed  to  him  so  confused,  that 
it  was  with  difficulty  he  could  make  out  the  words  which 
they  composed.  He  was  now  desired  to  look  at  a  page  of 
a  printed  book  through  spectacles  with  convex  glasses.  He 
did  so,  and  found  that  he  could  read  it  with  ease.  From 
these  circumstances  it  was  very  plain,  that  this  gentleman, 
at  the  same  time  that  his  pupils  had  become  dilated,  and  his 
upper  eye-lids  paralytic,  had  acquired  the  sight  of  an  old 
man,  by  losing  suddenly  the  command  of  the  muscles  by 
which  the  eye  is  enabled  to  see  near  objects  distinctly;  it 
being  koown  to  those,  who  are  conversant  with  the  facts 
ftlatiog  to  human  vision,  that  the  eye  in  its  relaxed  state  is 
fitted  for  distant  objects,  and  that  the  seeing  of  near  ob- 
jects accurately  is  dependent  upon  muscular  exertion. 

The  disease  of  which  I  have  spoken  is  perhaps  not  ex. 
tremely  rare.  For  having  related  the  preceding  instance  of 
it  to  Mr.  Ware,  a  fellow  of  this  society,  he  was  kind 
enough  shortly  after  to  send  to  me  a  young  woman,  who 
appeared  to  be  likewise  affected  with  it.  But  as  I  saw 
her  only  once,  and  had  not  then  sufficient  time  to  examine 
case  minutely,  I  speak  with  diffidence  concerning  its 


II.  After  I  had  refiected  frequently  upon  these  cases,  it 
irved  to  me,  that,  as  the  juice  of  the  herb  belladonna, 
when  applied  to  the  eye,  occasions  the  pupil  to  dilate  eon. 
siderabiy,  and  to  become  unalterable  by  light,  an  effect 
might  at  the  same  time  be  produced  by  it  upon  vision,  si- 
milar to  that  which  I  have  just  described.  I  had,  indeed, 
in  the  course  of  a  few  years  immediately  preceding,  ap- 
plied belladonna  several  times  to  my  own  eyes,  without  ob- 
S  serving 
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serving  any  change  in  017  sight,  beyond  what  I  referred  to 
the  increased  size  of  the  pupils;  but  as  I  had  not  looked 
for  any  other,  I  thought  it  possible,  that  sonde  additional 
one  might  hate  happened,  without  my  hating  perceived  it. 
I  resolved  therefore  to  make  the  experiment  anew;.    Bat  to 
conduct  it  with  precision,  it  was  previously  necessary  to 
know,  to  what  extent  I  possessed  the  faculty  of  adapting 
my  eyes  to  different  distances*    On  this  subject  I  had  made  State  of  the 
many  experiments  with  great  care,  nearly  twenty  years  be.  auUlor'8  c,et* 
fore,  and  had  ascertained*,  that  with  my  left  eye,  which 
was  more  perfect  than  the  right,  I  could  bring  to  single 
points  on  the  retina  pencils  of  rays,  which  flowed  from 
every  distance,  greater  than  that  of  seven  Inches  from  the 
cornea.    In  the  mean  lime,  however,  my  cjes  had  altered 
considerably,  with  respect  to  their  seing  near  objects  dis- 
tinctly, and  I  had,  in  consequence,  been  obliged,  not  only 
to  use  convex  glasses,  but  to  change  them  several  times  for 
others  of  higher  power*   No  dependance  therefore  being  Power  of 
now  to  be  placed  on  my  former  experiments,  in  regard  to  d^^Tiort. 
the  present  state  of  my  sight,  I  repeated  them,  and  found, 
to  my  great  surprise,  that  the  power  I  once  possessed  of 
adapting  my  eyes  to  different  distances  was  entirely  gone; 
In  other  words,  that  I  was  now  obliged  to  regard  all  ob* 
jeers,  whether  near  or  remote,  in  the  same  refractive  state 
of  those  organs.    I  found  also,  that  my  eyes,  considered 
as  mere  optical  instruments,  were  nearly  the  same  as  they 
bad  been  in  my  youth,  and  that  the  convex  glasses  which  I 
used  did  very  little  more  than  supply,  with  respect  to 
near  objects,  the  place  of  a  living  power  which  I  had  losV 
without  compensating,  except  in  a  very  small  degree,  for 
any  alteration  in  the  external  shape  of  the  eye,  or  any 
change  in  the  configuration  of  its  interior  parts.    I  as- 
certained,  for  instance,  that  to  give  my  left  eye  the  refrac- 
tive power  which  it  formerly  possessed  while  in  its  most  re* 
laxed  state,  that  by  which  it  was  enabled  to  bring  a  pencil 
of  parallel  rays  to  a  point  on  the  retina,  a  glass  of  thirty, 
six  inches  focus  was  fully  sufficient;  whereas  to  produce  an 
equal  effect  upon  rays  proceeding  from  a  point  at  the  dis- 

•  Essay  on  Single  Vision  with  two  eyes,  Ire.  p.  1J7 .  . 
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tance  of  seven  inches  from  my  eye,  the  olher  extremity  of 
my  ancient  range  of  perfect  vision,  I  was  now  obliged  to 
employ  a  glass  having  a  focus  of  only  six  inches.  I  regret 
much,  that  I  had  not  madesnch  experiments  frequently  be- 
fore, as  I  think  it  very  probable,  that  I  should  have  found 
a  period  in  the  progress  of  iny  vision  to  its  present  state, 
in  which  my  capacity  of  seeing  distant  objects  was  the  same 
as  in  my  youth,  and  when  therefore  the  whole  of  my  im- 
perfect vision  of  near  objects  would  have  been  owing  to  a 
,  loss  of  the  muscular  powers  of  my  eye. 

Experiments  ^*  ,nere  can  De  no  8°°d  rea*on  f°r  soppoaing,  that  the 
on  an  old  eye  changes  which  have  occurred  in  my  eyes  are  different  from 
wanting  the  - 

ervsraiime  in-  •hone,  which  the  eyes  of  by  far  the  greater  number  of  per- 
sons, who  are  not  short-sighted,  undergo  at  the  approach 
of  old  age.  it  is  evident,  that  the  experiments  of  Dr. 
Young  •  on  the  eye  of  Hanson,  whom  the  learned  author 
considered  as  a  very  fair  subject  for  such  trials,  furnish  no 
proof,  that  the  want  of  the  crystalline  lens  disables  a  per- 
son from  having  perfect  vision  at  different  distances  :  for  as 
H.inton  was  sixty  three  years  old,  it  is  highly  probable  that 
the  results  of  the  experiments  would  have  been  exactly  the 
sam^,  if  he  had  still  possessed  that  part  of  his  eye. 

J  f  f .  flaring  discovered,  that  my  own  eyes  were  unfit  Cnr 
the  experiments,  which  I  wished  to  be  made  with  bella- 
donna, I  instructed  an  ingenious  young  physician,  Dr. 
Cutting,  from  (he  island  of  Barbadoes,  and  now  residing 
there,  in  the  manner  elsewhere  described  by  me  +,  of  as- 
certaining his  range  of  perfect  vision  by  means  of  luminous 
•points.  This  he  found,  in  consequence,  to  begin,  with  re- 
spect to  his  left  eye,  at  the  distance  of  six  inches,  and  not 
to  terminate  at  the  distance  of  eight  feet ;  beyond  which  he 
could  not  see  clearly  the  object,  witn  which  he  had  hitherto 
made  his  experiments,  the  image  of  the  flame  of  a  candlo 
in  the  bulb  of  a  smell  thermometer.  The  flame  of  a  lamp, 
distant  about  sixty  yards,  gave  a  faint  indication  of  its  rays 
meeting  before  they  fell  upon  the  retina;  the  rays  from  a 
star  had  very  evidently  their  focus  a  little  before  that  mcm- 


Fxporiments 
t  »  i tli  Delia- 
dunna. 


•  Phil.  Trans.  1801,  p.  66:  see  Journal  4to  series,  vol.  v. 
f  Essay  On  Single. Vision,  &c  p.  116. 
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brane.  He  oow  applied  the  juice  of  belladonna  to  his 
left  eye.  Half  an  hour  after,  when  his  pupil  was  but 
tittle  dilated,  perfect  vision  commenced  at  the  distance  of 
seven  inches ;  in  fifteen  minutes  more,  it  began  at  the  dis- 
tance of  three  feat  and  a  half.  When  his  pupil  had  acquired 
its  greatest  enlargement,  the  rays  from  the  image  of  the 
flame  of  a  candle,  in  the  bulb  of  a  small  thermometer  at 
the  distance  of  eight  feet,  could  not  be  prevented  from  con* 
verging  to  a  point  behind  the  retina.  The  rays  from  lamps 
still  more  distant,  and  from  stars,  had  their  focusses  at  the 
samo  time  on  the  retina.  This  state  of  vision  continued, 
in  its  greatest  eateut,  to  the  following  day  ;  and  it  was  not 
til)  the  ninth  day  after  the  application  of  the  belladonna, 
that  he  completely  recovered  the  power  of  adapting  his 
eye  to  near  objects.  While  his  left  eye  was  thus  affected, 
the  vision  of  the  right  remained  unaltered. 

Dr.  Cutting  remarked,  while  his  left  eye  was  returning  to  Dilatation  of 
its  natural  condition,  that  the  diminution  of  the  pupil,  and l^ysplroV* 
the  increase  of  the  range  of  perfect  vision,  did  not  keep  portion*!  to  the 
regular  pace  with  each  other;  but  that,  after  his  pupil  h,a d rau*e  °* **,ion* 
n  early  returned  to  its  former  size,  la  is  capacity  of  adapting 
the  eye  to  different  distances  was  still  very  limited.  As 
these  effects  therefore  are  not  inseparably  connected,  they 
may  occur  in  others  in  a  different  manner  from  that  which 
he  observed.    A  great  degree  of  dilatation,  for  example, 
may  take  place  in  the  pupil,  without  a  total  aaut  of  tho 
power  to  adapt  the  eye  to  different  distances. 

Though  1  could  not  doubt  the  accuracy  of  Dr.  Cu  t  ting's  Theexperi- 
observations,  more  especially  as  the  altered  state  of  his^^'^J^ 
eye  had  lasted  a  considerable  time,  and  as  he  had  not  been  eye. 
prevented  by  other  occupations  from  attending  minutely  to 
the  appearances,  which  were  consequent  upon  it;  yet,  as 
he  was  the  first  person  who  had  ever  applied  belladonna  to 
his  eye,  for  the  purpose  which  has  been  mentioned,  and  as 
the  results  had  been  remarkable,  I  requested  him  to  repeat 
the  experiment  with  his  other  eye.    He  complied  with  my 
desire,  and  found,  that  the  appearances  which  followed 
were  similar  to  those,  which  had  been  produced  by  the  ap- 
plication of  belladonna  to  his  left  eye. 

It 
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The  belladonna    It  will,  perhaps,  be  thought  extraordinary,  that  Dr. 
donT^raethtn«  Calling's  eye  in  its  relaxed  slate,  before  the  application  of 
mere  than  sua-  the  belladonna,  brought  parallel  rays  to  a  focus  anterior  to 
^p0^ecradapt"  the  retina;  but  that  similar  rays  met  in  a  point  apon  the 
retina*  while  the  eye  was  onder  the  full  influence  of  that  * 
substance;  as  it  may  hence  seem,  that  the  belladonna  had 
done  more  than  merely  suspend  the  exercise  of  the  power, 
by  which  the  eyo  is  fitted  to  see  near  objects  distinctly.  An 
observation  drawn  from  the  former  stale  of  my  own  sight 
will,  I  expect,  make  this  matter  plain. 
Different  ap-     >  When  I  enjoyed  the  faculty  of  adapting  my  eyes  to  ob- 

swus^tteeye.  J0***  a*  d*"**60*  distances,  the  rays  of  a  star,  which  was 
yiewet!  attentively  by  me,  always  met  in  a  point  a  little  be- 
fore the  retina* ;  whence  I  at  first  concluded,  that  my  eye 
was  unfit  for  accurate  vision  by  parallel  rays.  But  I  after,, 
ward  found,  that  if  J  looked  at  a  star  carelessly,  its  rays 
had  then  their  concourse  on  the  retina.  In  the  former  case, 
from  long  habit,  originating  in  my  having  chiefly  viewed 
near  objects  with  attention,  some  small  exertion  was  made 
for  the  accurate  view  of  a  distant  object,  though  nono 
was  requisite;  in  the  latter,  all  demand  for  exertion  ceas* 
ing,  my  eye  fell  into  the  most  relaxed  condition,  that  by 
which  it  was  fitted  for  pu  rail  el  rays.  Dr.  Cutting's  eyo 
seems  to  have  been  similar  to  what  my  own  once  was,  in  re» 
gard  to  such  rays  ;  but  as  he  had  not  acquired  the  faculty 
of  viewing  a  distant  object,  without  making  some  exertion, 
the  rays  from  a  star  crossed  one  another  in  his  eye  before 
they  came  to  the  retina.  The  capacity,  however,  of  mak- 
ing any  exertion  was  taken  away  by  the  belladonna,  and 
pencils  of  parallel  rays  were,  in  consequence,  brought  to 
points  upon  that  membrane. 

Fffeeto  of  age      IV.  Being  now  in  possession  of  a  new  instrument,  I  next 

on  short  sight.  .  .      «  . 

attempted  to  gain,  by  means  of  it,  some  illustration  of  the 

changes,  which  the  vision  of  short-sighted  persons  under. 

goes  from  age. 

General  mis-       It  has  been  very  generally,  if  not  universally,  asserted 
take  respecting  by  sy8tflmatjc  writers  upon  vision,  that' the  short-sighted 
arc  rendered  by  age  fitter  for  seeing  distant  objects  than 

.      .  - 

*  Essay  on  Single  Vision,  ore.  p.  133. 
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they  were  is  their  youth.    But  this  opinion  appears  to  me 

unfounded  in  fact,  and  to  rest  altogether  upon  a  false 

analogy.    If  those  who  possess  ordinary  vision,  when 

young,  become  from  the  flatness  of  the  cornea,  or  other, 

changes  in  the  mere  structure  of  the  eye,  long-sighted  as 

they  approach  to  old  age,  it  follows,  that  the  short-sighted 

must,  from  similar  changes,  become  better  fitted  to  see 

distant  objects*   Such  appears  to  have  been  their  reasoning. 

But  the  course  pursued  by  nature  seems  very  different  from 

that  which  they  have  assigned  to  her.    For  of  four  short* 

sighted  persons  of  my  acquaintance,  the  ages  of  whom  are 

between  fifty-four  and  sixty  years,  and  into  the  state  of 

whose  vision  I  hare  inquired  particularly,  two  hare  not 

observed  that  their  Tision  has  changed  since  they  were 

young,  and  two  have  lately  become,  in  respect  to  distant  Short  sight  foe 

objects,  more  short-sighted  than  they  were  formerly.  AsjJjJ^^*** 

the  manner,  in  which  this  change  has  occurred,  is  unnoticed, 

I  believe,  by  any  preceding  author,  I  shall  here  relate  the 

more  remarkable  of  the  two  cases. 

A  gentleman,  who  is  a  fellow  of  this  society,  became  Short-sighted 
short-sighted  in  early  life;  and  as  his  profession  obliged  him  J^^so  for**1* 
to  attend  very  much  to  minute  risible  objects,  he  for  many  remote  objects, 
years  wore  spectacles  with  concave  glasses  almost  constant* 
ly,  by  the  aid  of  which  he  saw  as  distinctly,  and  at  as 
great  a  variety  of  distances,  as  those  who  enjoy  the  most 
perfect  vision.    At  the  age  of  fifty,  however,  he  began  to 
observe,  that  distant  objects,  though  viewed  through  his 
glasses,  appeared  indistinct,  and  he  was  hence  led  to  fear, 
that  his  eyes  were  affected  with  some  disease.    But  happen- 
ing one  day  to  take  op,  in  an  optician's  shop,  a  single 
concave  glass,  and  to  hold  it  before  one  of  his  eyes,  while 
his  spectacles  were  on,  he  found  to  bis  great  joy,  that  he 
had  regained  distinct  vision  of  distant  objects.    With  regard 
to  such  objects,  therefore,  he  had  lately  become  shorter 
sighted  than  be  had  formerly  been.    But  along  with  this 
change,  another  occurred  of  a  directly  opposite  kind.  F0r,e8ssofor 
when  he  wished  to  examine  a  minute  object  attentively,  such0** 
as  he  used  to  see  accurately  by  means  of  his  spectacles,  he 
now  found  it  necessary  to  lay  them  aside,  and  to  employ 
his  naked  eye.    Ifa  had  become,  therefore,  in  respect  to 

near 
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near  objects  longer-sighted.  The  power,  consequently,  in 
this  gentleman,  to  adapt  the  eye  to  different  distances,  i* 
cither  totally  lost  or  much  diminished ;  but  the  point,  or 
small  space  to  which  his  perfect  vision  is  now  confined,  in. 
stead  of  being  the  most  remote  to  which  he  coold  formerly 
accommodate  his  eyes,  as  is  commonly  the  caso  with  the  or- 
dinarily sighted  when  they  are  becoming  old,  is  now  placed 
between  the  two  extremes  of  his  former  range  of  accurate 
Similar  in-  vision.  The  eyes  of  the  other  short-sighted  person,  a  phy- 
stance.  eician  of  considerable  learning,  whose  vision  has  been  alter- 

ed by  age,  hare  been  affected  in  a  simitar  manner,  but  not 
in  so  great  a  degree. 
Range  of  per-      As  the  only  change,  winch  had  occurred  from  age  in  the 

le^u^d  both  s*6nt  of  such  of  my"  acqaa'Btance  **  w«*e  considerably 
way*  by  age.  niyopic,  was  a  lessening,  on  both  sides,  of  their  range  of 
perfect  vision,  I  conceived,  that  this  might  be  the  ordinary 
procedure  of  nature  in  such  cases,  and  that  it  might  be  imi- 
tated, in  a  young  short-sighted  person,  by  the  application- 
Experiment*  of  belladonna  to  his  eyes.  I  have  hitherto  not-been  able  to 
^lJj^^onna  obtain  permission  to  make  the  experiment  on  any  young 
person,  who  is  very  short-sighted.  Two  gentlemen,  how- 
ever, who  are  somewhat  short-sighted,  have  readily  sub- 
mitted to  it;  one  of  them,  Mr.  Blundell,  a  diligent  and  in- 
genious student  of  medicine;  the  other,  Mr  Patrick,  a  well 
educated  young  surgeon  in  London.  The  first  experiment 
was  on  Mr.  Blundell,  and  the  apparent  result  was,  that  the 
range  of  his  accurate  vision  was  considerably  diminished  at 
both  ends,  but  not  annihilated.  Mr.  Blundell,  however,' 
afterward  informed  me,  that  he  repeated  the  experiment 
with  more  care  in  the  country,  and  found,  that  in  one  eye 
the  nearest  point  of  perfect  vision  was  moved  forward  about 
two  thirds  of  the  whole  range,  and  in  the  other  about  one 
third  ;  but  that,  with  respect  to  both  eyes,  the  most  remote 
points  of  the  ranges  were  unchanged.  He  added,  that  while 
one  eye  was  under  the  influence  of  the  belladonna,  the  other 
became  shortcr.sighted  than  it  had  been  before;  but  the 
difference  was  not  so.  great,  as  to  induce  me  ¥o  place  entire 
confidence  in  the  justness  of  his  observafitfn.  I  think  it 
right  to  mention  here,  that  from  mistake  1  applied  only  two/ 
thirds  of  she  opflinory  qiaptity  of  belladonna-to  hiteyej  iit> 

the 
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the  fast  experiment ;  and  that  he  probably,  inconsequence 
of  'ray  example,  applied  no  more  when  he  made  the  se- 
cond; as  this  might  hare  been  the  reason,  that  during  both 
experiments  he  retained,  in  part,  the  capacity  of  adapting 
his  eyes  to  different  distances. 

The  experiment  on  Mr.  Patrick  was  condncted  by  myself,  Another  expe- 
after  he  had  been  frequently  exercised  in  observing  the  ex-  nme,u- 
tent  of  his  perfect  vision.  The  results  were  similar  to  those 
which  had  been  remarked  by  Dr.  Cutting.  The  power  of 
altering  the  adaptation  of  his  eye,  according  to  the  distance 
of  the  objects  ? iewed,  was  for  some  time  entirely  lost,  and  his 
sight  became  accurately  fitted  for  such  only,  as  were  placed 
at  the  farther  extremity  of  his  former  range  of  perfect  vi- 

While  one  eye  was  under  the  influence  of  the  bella-  The  juice  af- 
i,  the  vision' of  the  other  was  unaffected.  JS^IZi 

'  ,  eve  applira  to. 

From  these  experiments  it  seems  probable,  that  belladonna  Did  not  pro- 
trill  in  no  case  prodnce  the  same  effect  upon  a  young  jhort-  effecl* 
sighted  person,  that  age  has  produced  in  the  two  instances  of 
which  I  have  spoken.    I  expect,  however,  to  hare  an  op-  Farther  expe. 
portunity  of  repeating  the  experiment  on  two  person*,  who  j^j*1"10 
are  tery  considerably  short-sighted ;  and  I  shall  take  the 
liberty  of  communicating  the  result  to  the  R"yal  Society, 
together  with  some  observations  I  have  already  made,  and 
others  which  I'hope  to  make,  respecting  those  persons,  who  Power  of  the 
seem  to  retain  to  extrome  old  age  the  power  of  seeing  per-  ^  olTtg"^ 
fectiy,  a«  far  as  the  accommodating  power  of  the  eye  is  con- 
I,  both  distant  and  near  objects;  and  of  others,  who, 
being  without  this  power  for  many  years,  appear  to  or  recovered, 
it  at  a  similar  period  of  life.    Probably  the;  making  - 
known  my  intention  may  facilitate  its  accomplishment,  by 
inducing  other  Fellows  of  the  Society  to  furnish  me  with 
opportunities  of  increasing  my  knowledge  of  these  subjects. 
In  the  mean  time,  1  shall  offer  a  few.  words  upon  two  other 
topics  in  vision,  which  seem  to  derive  illustration  from  my 
experiments  with  belladonna. 

V.  1.  Not  only  do  the  pupils  move  together,  when  both  Moving  of  both 
are  in  a  healthy  state,  but  the  pupil  of  one  eye  affected  PuPiU 
gutta  serena  moves  with  the  popil  of  the  other,  as  loog 
as  this  remains  sound.    These  facts  are  generally,  but  io  not  owing  to 
my  opinion  erroneously,  attributed  to  the  immediate  sym-  i^!diate,ym* 

pathy- 
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patby  between  the  pupils.   For  when  the  pupil  of  one  eyo 
becomes  dilated  from,  the  application  of  belladonna,  tho 
pupil  of  the  other,  10  far  from  dilating,'  becomes  smaller. 
Pupil  of  one    It  follows,  therefore,  that  the  size  of  the  pupil  is  dependant, 

the  fm^sion  D0t  ool7  00  tne  impression  of  light  on  the  retina  of  Its  own 
oflightonthe  eye,  but  on  that  also  which  is  made  on  the  retina  of  the 
other;  and  that  the  moving  of  the  two  together,  which  for 
the  most  part  takes  place,  is  only  an  accidental  consequence 
of  the  fact  which  I  have  mentioned. 
Capacity  of  the    2.  As  the  action  of  the  external  muscles  of  the  eye  has 

Sth«x°temfl  becn  fr«luent,Jr  resorted  to,  for  an  explanation  of  its  ca pa- 
muscles  •        city  to  see  objects  perfectly  at  different  distances,  I  request. 

ed  Dr.  Cutting  to  attend  to  this  matter.  He  accordingly  as- 
certained, while  his  eye  was  in  its  oatural  state,  the  distance 
from  li is  face  of  the  nearest  point,  at  which  he  could  make 
the  two  optic  axes  meet,  this  being  the  greatest  trial  of 
strength,  to  which  those  muscles  can  be  exposed.  Shortly 
after,  he  repeated  the  experiments,  while,  in  consequence 
of  the  application  of  belladonna,  he  was  without  the  power 
of  adapting  his  eye  to  different  distances,  and  found,  thai 
the  strength  of  those  muscles  was  not  diminished.  It  fol- 
lows, therefore,  not  only  that  the  external  muscles  bate 
little  or  no  concern  in  fitting  the  eye  to  see  distinctly  at  dif- 
ferent distances,  but  that  the  same  is  true  with  respect  to 
the  cornea ;  as  we  cannot  suppose,  that  its  mechanical  pro- 
perties were  altered  by  the  belladonna,  or  at  least,  that  it 
became  more  inflexible  from  the  application  to  it  of  the  juico 
of  that  herb.  I  had  before  made  a  similar  experiment  on 
myself,  by  comparing  what  had  been  the  strength  of  the  ex- 
ternal muscles  of  my  eyes  twenty  years  ago  *,  with  what  it 
was  after  I  had  lost  the  power  of  altering  their  refractive 
state;  but  though  I  found  no  difference,  yet,  as  their  coats 
might  have  in  the  mean  time  become  more  rigid,  I  thought 
it  right  to  have  the  experiment  repeated,  in  a  manner  to 
which  no  objection  could  be  taken, 
fcut  apparently  The  only  other  part  of  the  eye,  or  its  appendages,  which 
to  the  crystal-  remains  for  enabling  us  to  see  equally  well  at  very  different 
to  distances,  is  the  crystalline ;  and  that  it  does  produce  tfaia 

*  Essay  on  Single  Vision,  Arc.  p.  130. 
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effect,  either  wholly,  or  very  nearly  so,  is  manifest,  from 
the  necessity  even  young  persons  are  under,  who  bare  lost 
it,  of  using  glasses  of  very  different  convexities  for  near 
and  remote  objects.    But  in  what  way  this  important  office 
is  performed  by  it  seems  still  unknown.    The  learned  Dr.  though  it  has 
Young,  indeed,  as  well  as  others  before  him,  has  supposed,  prov^hat 
that  the  crystalline  has  the  power  of  altering  its  figure ;  but  this< 
the  proofs  hitherto  given  in  favour  of  this  opinion  appear ito 
very  defective.    In  1794,  I  attempted  to  submit  its  justness 
to  the  test  of  direct  experiments,  by  applying  to  the  crystal* 
lines  of  oxen,  which  had  been  felled  from  thirty  seconds  to 
a  minute  before,  chemical  and  mechanical  stimuli,  and  those 
of  galvanism  and  electricity  ;  but  in  no  instance  was  any  al. 
teration  of  figure,  or  other  indication  of  muscular  power, 
observed.    All  of  these  stimuli  were  applied  to  the  crystal, 
line  while  it  was  surrounded  by  air,  and  some  of  them  while 
it  was  covered  with  warm  water.    Last  summer,  after  J 
knew  that  men  lose,  from  increase  of  years,  the  faculty  of 
altering  the  refractive  state  of  the  eye,  I  thought  it  possible, 
that  the  oxen  oo  which  I  had  made  the  experiments  were  too 
old  for  them.    I  therefore  repeated  most  of  them  on  the 
crystallines  of  a  calf  and  a  lamb;  but  still  no  motion 'was 
to  be  seen.    Dr.  Young  has  made  similar  experiments  with 
a  similar  event ;  but  he  thinks,  that  no  argument  can  hence 
be  derived  against  his  opinion,  as  neither  can  motion  be  ex- 
cited  in  the  uvea,  by  aoy  artificial  stimulus.    In  the  first 
place,  however,  it  is  not  agreeable  to  just  reasoning,  to  re- 
gard an  unknown  thing  as  an  exception  to  a  general  rule, 
rather  than  as  an  example  of  it;  in  the  second,  the  motions 
of  the  uvea  are  involuntary,  whereas  the  adaptation  of  the  eye 
is,  in  part  at  least,  under  the  command  of  the  will ;  and  in 
the  third,  the  crystalline  seems  very  unfit  for  performing  the 
motions  which  he  assigns  to  it;  for  if  its  figure  be  altered 
ont  of  the  body,  by  external  force,  it  does  not  restore  it- 
self, but  retains  the  shape  which  has  been  given  to  it,  like 
•  piece  of  dough,  or  soft  clay.    Possibly  farther  experi- 
ments with  belladonna  may  contribute  to  remove  the  ob- 
scurity which  at  present  surrounds  this  subject 
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■ 

Method' of  producing  Heat,  Light,  and  variout  useful 
Articles j  from  Pit-coal.  By  Mr.  B.  Cook,  of  Birming- 
ham *. 

» 

SIR,  j 

Products  from  Having  paid  much  attention  to  the  procuring  of  gas,  and 
other  products,  from  pit-coal,  I  now  beg  leave  to  lay  before 
the  Society  for  the  Encouragement  of  Arts  &c.  the  results 
of  some  of  my  experiments  on  pit-coal,  and  the  methods  of 
producing  the  sundry  articles,  of  which  I  hare  sent  samples, 
and  a  japanned  waiter  varnished  therewith.  The  quantity 
of  clear  tar,  which  ma£  be  produced  from  every  hundred 
weight  of  coal,  is  about  four  pounds  ;  from  which  a  liquor, 
or  volatile  oil,  may  be  distilled,  which  aiiswers  the  purposes 
of  oil  of  turpentine  in  japanning.  Every  gallon  of  tar  will 
produce  nearly  two  quarts  of  this  oil  by  distillation,  and  a 
Fesidunm  will  be  left  nearly,  if  not  quite,  equal  to  the  best 

Japan  varnish,  asphaltum.  I  have  sent  a  waiter,  or  hand-board,  japanned 
with  varnish  made  from  this  residuum,  and  the  volatile  oil 
above- mentioned.  This  dries  sooner,  and  will  be  found  to 
answer  as  well  as  the  best  oil  of  turpentine,  a  circumstanee 
which  will  be  of  immense  advantage  to  this  country;  as,  in 

Quantity  of     the  vicinity  of  Birmingham  only,  nearly  ten  thousand  tons 

ductjble  PT°  ^  pit-coal  are  coked  or  charred  per  week  ;  and  all  the  tar 
has  hitherto  been  lost:  but  by  my  process,  I  dare  venture  to 
say,  that,  from  the  various  coal  works  in  this  kingdom, 
more  tar  might  be  produced  than  would  supply  all  our  dock- 
yards, boat  builders,  and  other  trades,  with  tar  and  pitch, 
beside  furnishing  a  substitute  for  all  the  oil  of  turpentine 
and  asphaltum  used  in  the  kingdom,  and  improving  the  coke 
so  as  to  make  iron  with  less  charcoal. 

I  have  sent  a  large  specimen  of  the  asphaltum,  and  three 
vial  bottles  containing  as  follows: — 

No.  1. — A  sample  of  the  oil  or  spirit,  being  part  of  that" 
which  was  used  in  making  the  varnish,  with  which  the 
waiter  sent  was  japanned. 

•  Transactions  of  the  Society  of  Arts,  vol.  xxviii.  p.  73.  The 
silver  rnedal  was  voted  to  Mr.  Cook. 

No.  S, 
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No.  3. — If  the  same  oil  or  spirit,  a  little  more  rectified. 

No.  3. — The  same,  still  farther  rectified,  and  of  course 
more  Hear,  aod  freer  from  smell;  but  I  find,  that  the  spe- 
cimen, No.  1,  answers  quite  as  well  for  varnish. 

Tar-spirit  is  now  about  eight  shillings  per  gallon,  and  tur-  Priceof  the  tar- 
pen  tine-spirit  about  fifteen  shillings,  this  latter  has  been,  *Vml' 
within  the  last  tiro  years,  as  high  as  forty-eight  shillings 
per  gallon,  and  the  tar-splrit  will  answer  equally  as  well 
for  tarnish,  as  you  will  observe  by  the  enclosed  certificate 
from  Mr.  Lc  Resche,  on  using  the  coal-tar-spirit,  instead 
of  the  turpentine  spirit. 

I  requested  Mr.  Le  Resche  to  use  the  tar-spirit  just  in  it  is  preferable 

the  same  way  he  would  the  foreign  spirit,  and  then  give  the  to  °'! of  Jar~ 

f  .  .  .  pcntine  for  tar- 

varnish  to  his  work-people  to  use,  without  making  any  re-  nish. 

mark  to  them,  which  was  done:  he,  making  the  varnish 
himself,  found  it  mited,  aod  made  the  varnish  as  goad  in 
appearance  as  that  prepared  with  the  foreign  spirit.  He  then 
gave  (be  varnish  to  his  work-people  to  use,  and  when  they 
had  finished  their  work  with  it,  he  found  from  their  report, 
that  it  answered  perfectly,  and  dried  sooner;  and  when  the 
waiter  done  with  it  was  given  to  the  polisher,  it  was  found 
to  polish  much  smoother  under  the  hand,  and  take  a  more 
beautiful  gloss  than  their  former  varnish,  as  the  article  now 
sent  will  show  on  inspection. 

I  am  of  opinion,  that  the  production  of  these  articles  will  Coal-tar  *upe- 
he  of  great  public  service.    Permit  me  to  add,  that  the  tim-  nor  f****1^. 
ber  of  ships  paid  with  this  tar  is  not  nearly  so  liable  to  be 
worm-eaten  as  those  done  with  commou  tar. 

.  1  remain,  Sir, 

Your  humble  Servant, 
B.  COOK. 

The  following  Certificate  was  received  from  Mr.  Le  Resche, 
uho  prepared  and  applied  the  Famish  of  the  Waiter  sent 
to  the  Society. 

THIS  is  to  certify,  that  tho  spirit  or  oil,  extracted  from  Testimony  of 
coal-tar,  is"  every  way  adequate  to  the  purpose  for  which  it Mr  **csclie* 
is  intended,  as  a  substitute  for  the  foreign  spirit  or  oil  used 
in  japanning. 

Mr. 
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Mr.  Cook  having  desired  roe  to  make  a  trial  of  it,  tbc  tray, 
or  waiter,  accompanying  this  paper,  was  got  op  in  my  ma. 
nnfactory,  and  is  a  specimen  in  proof  of  Its  usefulness. 
The  Tarnish  used  for  this  purpose  I  made  myself;  and,  in- 
stead of  mixing  it  with  the  usual  spirit  or  oil  imported, 
which  is  now  become  excessively  dear,  I  mixed  it  with  the 
spirit,  or  oil,  extracted  from  coal-tar ;  and  I  can  truly  af- 
firm, that,  far  from  its  being  a  substitute  inferior  in  proper- 
ties to  the  spirit  to  general  use,  I  esteem  it  far  superior  in 
several  respects. 

In  the  trial  I  made  of  it,  I  found  it  would  dry  quicker, 
and  the  varnish  mixed  with  it  would  polish  with  more  ease, 
bear  a  good  lustre,  and,  in  short,  answer  every  requisite 
purpose  of  the  foreign  spirit.  If  to  these  be  added  the  rea- 
sonable price  at  which  it  may  be  sold,  I  cannot  but  pro- 
nounce it  a  discovery,  that  must  eventually  prove  greatly 
advantageous  to  the  manufacturer,  as  well  as  interesting  to 
every  lover  of  the  arts,  or  admirer  of  talent  and  ingenuity. 

Witness  my  hand,  the  16th  day  of  January,  1810, 

J.  S.  LE  RESCHE,  Japanncr, 
Church  street,  Birmingham. 

Reference  to  Mr.  Cook's  Apparatus  for  preparing  Gas  and 
and  other  Products  from  Pit -Coal,  Pi.  IX. 

Apparatus  for  A,  Fig.  1,  PI.  IX,  is  a  common  fire-place,  a  stove  built 
preparing  the  |,ric]r  having  cast-iron  bars  to  put  the  fire  in  at,  and  a 

flue  that  goes  into  a  chimney ;  A  is  the  cast-iron  pot,  (which 
holds  from  twenty-five  to  one  hundred  pounds  of  coal,  ac- 
cording to  the  size  of  the  premises  to  be  lighted)  which 
bangs  by  the  be w els  or  ears  on  a  hook,  suspended  by  a  chain 
in  this  stove  or  furnace,  about  three  inches  above  the  bars 
of  the  grate,  and  three  inches  distant  from  the  sides  of  the 
stove ;  the  fire  then  flames  all  round  this  pot,  and  as  it  does 
not  rest  on  the  burning  fuel,  it  is  the  flatno  only  that  heati 
it,  so  that  it  does  not  scale,  but  will  last  for  years.  The 
smoke  &c.  are  carried  off  into  a  chimney.  The  co?er  d  of 
the  pot  is  made  rather  conical,  to  fit  into  the  top  of  tbc  pot 
close,  and  from  the  top  of  the  cover  the  elbow- pipe  pro- 
ceeds as  far  as  the  mark  a.  The  other  end  of  the  pipe  with 
the  elbow  entering  the  water-joint  is  rivetted  to  it  after; 

when 
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the  ltd  or  cover  of  the  pot  is  pat  on,  the  bowels  or 
come  over  the  elbow  of  the  pipe  that  is  on  the  lid,  end 
a  wedge  is  pat  between  them  and  this  elbow,  to  keep  down 
the  cover  air-tight,  and  a  little  clay  or  loam  may  be  luted 
is  the  joint,  if  any  gas  should  escape  round  the  cover  of  the 
pot.  The  other  elbow  B  goes  into  a  water-joint,  formed  Purification  of 
of  a  tube  affixed  to  the  corer  of  the  purifier  C ;  and  another the  **** 
tube,  which  passes  through  the  lid  of  the  purifier:  the  el- 
bow-pipe then  goes  orer  the  inner  tube,  and  when  pot  on, 
the  jointing  b  made  good  by  pouring  water  into  the  space 
between  the  tubes,  which  renders  it  air-tight.  The  gas,  as 
the  arrows  show,  passes  down  into  the  purifier  C,  which  is 
rather  more  than  half  foil  of  water ;  the  use  of  this  water- 
joint  is  for  the  convenience  of  removing  the  lid  a*,  to  which 
this  pipe  is  attached.  The  purifier  C  is  a  wooden  trough, 
with  a  sheet-iron  top,  to  which  the  tubes  are  soldered,  and 
it  is  fastened  to  the  trough  to  keep  all  secure  and  air-tight. 
The  sheets  of  iron,  eff}  £,  A>  t,  A:,  are  alternately  soldered 
to  the  iron  top,  and  fastened  to  the  wooden  bottom.  Now 
when  the  trough  is  half  filled  with  water,  the » gas  passes 
into  it  at  B ;  and,  as  it  can  only  find  its  way  out  again  at  R, 
it  most  pass  through  the  water.  The  inner  pipe  B  reaches 
under  the  surface  of  the  water  in  the  trough ;  now  when  the 
gas  is  forced  into  the  water,  it  would  rise  to  the  top  of  the 
purifier,  and  go  along  in  a  body  to  the  end,  and  out  at  tho 
pipe  R,  if  the  sheets  of  iron,  e,/,  g-,  A,  t,  and  ky  which 
stand  across  the  trough,  with  openings  in  them  alternately 
at  top  and  bottom,  did  not  stop  it,  force  it  to  descend  down 
into  the  water,  and  hinder  it  from  going  any  way  but 
through  these  apertures,  purifying  it  all  the  time  it  is  pass- 
ing through  the  whole  body  of  water,  until  it  is  properly 
washed ;  ir/then  escapes  through  the  pipe  R  at  the  end  of  the 
trough  C,  passes  down  the  pipe  S,  and  is  carried  up  into 
the  reservoir  or  gasometer  K.  Io  the  bottom  of  the  purifier 
is  an  aperture,  closed  by  a  plug  at  D,  to  let  off  the  amraonia- 
cal  water  and  tar  as  it  is  deposited,  and  the  pipe,  with  the 
cock  E  at  the  top  of  the  purifier,  is  to  burn  away  the  spare 
gas,  when  not  to  be  used. 

There  is  a  stop-cock  placed  in  the  main  pipe  at  F,  that  M»thod  of 
when  the  reservoir  is  full,  and  gas  is  making,  and  cannot  ?"&^hI£* 

be 
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be  mcd,  the  cock  may  be  turned,  and  prevent  any  gas  front 
passiug  from  the  reservoir,  and  by  opening  the  cock  £  on 
the  top  of  the  purifier,  and  firing  it,  all  the  gas  which  is 
made  more  than  is  wanted  for  use  may  be  burnt  away.  If 
this  was  not  done,  the  gas  would  continue  to  find  its  way 
into  the  reservoir  K,  which  would  overflow  and  produce  a 
'disagreeable  smell,  which  this  simple  way  of  burning  it 
a w ay  as  fast  as  it  is  made  when  uot  wanted,  prevents. 
Receptacle  for      It  may  in  some  measure  happeo,  that,  although  the  gas 
Sdiepurificr?  nas  P*88^  through  the  purifier  C,  a  small  portion  of  tar 
will  pass  along  with  it,  and  would  either  clog  the  pipe  S,  or 
accumulate  iu  the  reservoir.    To  avoid  this,  there  is  placed 
at  the  bottom  of  the  pipe  S  and  G,  before  it  rises  into  the 
reservoir,  ajar,  into  which  a  pipe,  made  as  shown  in  the 
(flawing,  conducts  the  tar;,  this  collects  all  that  passes 
through  the  purifier;  it  is  filled  with  water,  over  which  the 
gas  passes  up  into  the  reservoir,  but  the  tar  drains  down 
this  read  pipe  and  deposits  itsolf  in  the  jar  of  water.  The 
longer  this  pipe  S  is,  the  better,  as  it  serves  as  a  refrigitory. 
Receptacle  for  H  is  a  plain  cask,  made  to  any  proper  size,  and  filled  with 

biei^!*rama  *at«r>  witn  *  cock  t0  draw  off  the  wa*er  *ni;n  becomes 
foul.  The  upper  vessel  K  is  made  of  sheet  iron,  rivetted 
together  in  the  nanner  engine-boilers  are  made.  If  it  is  only 
from  five  hundred  to  one  thousand  gallons  in  size,  it  will 
require  only  two  cross  iron  bars  at  top,  and  four  ribs  down 
the  sides  to  keep  it  in  form,  witb  a  strong  ring  at  top  ;  aud 
as  there  is  no  stress  on  this  vessel,  it  will  ascend  and  descend 
easily  without  any  other  support  or  framing,  the  plain  sheet 
,  iron  sides  being  rivetted  to  the  four  ribs,  and  it  is  quite  open 

at  the  bottom.    A  strong  rope  runs  over  the  pa  I  lies  LL, 
with  a  weight  M  to  balance  the  vessel  K,  and  assist  it  in 
rising  and  falling.    The  pipe  J  is  that  through  which  the 
gas  passes  from  the  reservoir  or  gasometer,  and  rising 
through  the  pipe  T,  is  conveyed  to  all  parts  to  be  lighted. 
Method  of  pre- There  is  also  another  drain-pipe  at  N,  for,  after  all  the 
Tt,0jM£°     washing  &c,  a  very  small  portion  of  tar  and  moisture  may 
Scuig  clogged,  rise  into  the  pipes,  and  perhaps  in  time  clog  them,  but  by 
laying  ail  the  pipes  in  the  first,  second,  aud  third  stories  on 
a  small  descent,  if  any  tar  or  moisture  should  rise,  it  will 
drain  down  all  the  pipes  from  top  to  bottom,  and  be  depo- 
sited 
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Bked  in  the  earthen  jar  at  N,  by  that  means  the  pipes  will 
Dot  clog  op  in  half  a  century.  These  jars  mast  be  some- 
times removed  and  emptied,  fresh  water  pet  in,  as  also  the 
water  in  the  "vessel  H  must  be  changed,  to  keep  it  clean  and 
street;  and  the  water  in  the  purifier  C  should  be  changed  The  water  to 
every  two  or  three  days :  by  these  means  the  gas  will  be  de-jj^^J}*1111* 
prived  of  all  its  smell,  at  least  as  far  as  washing  will  effect 
it,  and  the  apparatus  will  be  clean. 

The  stop. cock  at  O  is  for  the  use  of  a  master,  if  he^ock  for  lock- 
wishes  to  lock  up  the  gas  in  the  reservoir,  to  prevent  bis^  e^tingu^ 
workman  &c.  wasting  it  in  bis  absence;  as  also  if  any  pipe  in g  the  lights, 
should  Jeak,  or  a  cock  be  out  of  order,  in  any  part  of  the. 
premises,  by  turning  this  cock  all  the  gas  is  kept  in  the  re- 
servoir while  the  pipe  is  repaired,  or  any  other  alteration 
made;  it  also  extinguishes  all  the  lights  when  turned,  if 
any  are  left  burning  by  careless  workmen,  nor  can  they  be  t 
lighted  until  it  is  opened  again. 

The  whole  of  this  apparatus  is  simple,  and  not  liable  to  Conduct  of  the 
be  put  out  of  order  in  such  a  way,  but  that  any  person  mayproce$s 
put  it  to  rights  again.  All  the  art  required  to  make  the  gas 
is  to  take  off  the  cover  of  the  pot,  and,  without  removiog 
the  pot,  to  take  out  the  coke,  and  fill  it  with  fresh  coal ; 
wedge  the  cover  down  by  putting  an  iron  wedge  between 
the  bewels  or  ears  and  the  elbow  of  the  vessel,  and,  if  re- 
quired, plaster  a  little  clay  or  loam  round  the  cover,  to  keep 
it  air-tight;  a  fire  is  then  to  be  made  under  it,  and  tho  whole 
is  done.  The  boy,  or  man,  who  does  it,  must  now  and 
then  look  at  the  fire,  and  keep  it  up,  until  the  pot  is  hot, 
and  the  gas  is  made.  Now  in  wcrks  where  lights  are  want, 
cd  almost  always,  I  would  recommend  two  fire-places,  and 
two  pots,  so  that  when  one  pot  is  burned  out,  the  other  pot 
may  be  ready  to  act;  for  this  purpose  the  purifier  must  be 
provided  with  two  of  the  water  .joints  B,  one  communicat- 
ing with  each  pot,  and  the  elbow-pipe  of  each  pot  must  have 
a  stop-cock,  as  V.  When  one  pot  is  burning,  the  cock  in 
the  other  pipe  must  be  stopped,  that  the  gas  may  not  find 
its  way  out  of  the  purifier;  and  when  all  the  gas  is  extract- 
ed from  that  pot,  the  cock  V,  leading  from  it,  must  be 
stopped,  and  the  pot  left  to  cool ;  while  a  fire  is  put  under 
the  other  pot,  its  cock  is  opened,  and  a  supply  of  gas  from 
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it  is  passed  into  the  reservoir;  by  these  means  one  of  the 
pots  is  constantly  supplying  the  reservoir  with  gas,  and  the 
lights  are  always  kept  burning.  One  purifier  is  all  that  it 
necessary.  The  cock  V  must  be  shut  when  either  of  the 
covers  is  taken  up  to  fill  the  pot  again  with  coal;  and  when 
the  elbow.pipe  is  lifted  out  of  the  water.joint,  as  the  corcr 
is  attached  to  it,  a  ping  must  be  provided  to  fit  into  the 
water.joint  pipe  the  moment  the  elbow  is  removed  from  it, 
or  the  gas  will  rush  out  of  the  pipe  at  the  water.joint.  But 
a  belter  way  would  be,  to  lengthen  the  pipe  of  the  water- 
joints  B,  and  place  a  large  cock  under  each  of  them,  almost 
close  to  the  top  of* the  purifier;  so  that,  when  one  pot  was 
burnt  out,  by  turning  the  cock  it  would  keep  all  the  gas  in 
the  purifier,  while  the  cover  was  removed.  No  plug  is  ne- 
Fartber  pwifi-  cessary  in  this  method.  When  people  are  very  particular, 
cation  of  the  .^p^iy  when  houses  or  accompting.houses  are  to  be 
lighted),  and  wish  all  smell  to  be  destroyed,  if  they  are  not 
satisfied  with  washing  it,  and  still  think  there  is  a  little  smell 
left,  (and  very  little  indeed,  if  any,  will  be  left),  after  the 
washing,  a  small  trough  may  be  added,  made  in  the  same 
-  way  as  the  purifier,  with  sheets  of  iron  across  to  force  the 
gas  through  the  pipe  R  communicating  with  it.  This  trough 
may  be  filled  with  water,  with  a  few  lumps  of  lime  put  into 
it,  and  this  water  and  lime  changed  often ;  on  the  gas  being 
'  forced  through  this  lime-water,  if  there  was  any  remaining 
smell  in  it,  this  would  completely  take  it  away,  and,  as  has 
been  before  observed,  by  changing  all  the  waters  now  and 
then,  and  keeping  this  small  trough  constantly  supplied  with 
clean  water  and  lime,  the  gas  after  passing  it  will  ascend 
the  pipes  to  the  lights  pure. 

SIR, 

HAVING  been  from  home,  I  was  prevented  from  an. 
swering  your  obliging  letter  until  this  day.— -I  am  much 
pleased,  that  the  Society  have  approved  of  my  specimens 
produced  from  pit-coal.  I  also  feel  highly  gratified  and  bo* 
Intended  <sta-  no u  red  with  their  Reward.  I  hope  to  lay  before  yon,  in  a 
short  time,  an  account  of  the  establishment  of  a  work,  that 
will  be  of  such  magnitude,  as  will  supply  this  part  of  the 
country  with  the  oil  or  spirit,  in  sufficient  quantity  to  super. 

sede 
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the  use  of  turpentine  &c.  in  japanning;  And  I  do  hope, 
that  in  time  works  of  the  same  description  will  be  establish- 
ed  through  all  Staffordshire,  the  products  of  which  will  sup. 
ply  the  place  of  a  great  portion  of  the  spirit  used  in  the 
kingdom,  while  the  pitch  will  be  of  sufficient  quantity  to 
form  a  great  part  of  that  article  now  used  in  the  dock* 
yards. 

All  I  want  is  support  from  the  great  coal  companies  and  Requisites, 
masters,  to  erect  sufficient  apparatus  at  the  different  works, 
to  preserve  the  tar  at  all  the  coke  furnaces,  and  proper 
means  to  separate  (he  spirit  from  the  tar.  It  would  be  a 
great  saving  to  the  nation,  as  in  every  hundred  weight  of 
coal  coked  iht're  are  lost  by  the  present  mode  above  four  Present  loss, 
pounds  of  tar ;  and  the  cokes  are  not  half  so  good  as  if  they 
were  coked  in  close  vessels,  to  the  exclusion  of  the  atmos- 
pheric  air.  1  need  not  describe  the  method  by  drawings  of 
the  manner  of  extracting  the  tar  from  pit-coal  in  close  res- 
eels,  as  that  method  is  so  generally  known ;  it  must  be  clear 
to  every  one,  that  it  is  procured  by  distilling  the  coal. 

I  have,  as  follows,  described  the  method  I  use  in  extract* 
ing  the  spirit  from  the  tar,  the  process  of  which  is  so  simple, 
that  every  one  must  understand  it. 

Fig.  3,  PI.  IX,  is  a  section  of  the  furnaces,  and  one  of  Method  of  ex- 
the  retorts,  almost  any  number  of  which  may  work  in  aline,  ^Jilof  tar*, 
the  same  flue  will  do  for  all,  only  taking  care,  if  any  are 
not  at  work,  to  stop  up  the  draught-hole,  which  communi- 
cates with  the  flue.    These  furnaces  are  built  without  bars, 
grates,  or  doors.    A  is  the  place  where  the  fewel  is  put  In  Apparatus 
to  heat  the  retort  G  ;  the  fire  lies  under  it,  and  the  smoke 
is  carried  off  into  thfe  flue  D.    B  is  the  aperture  where  the 
ashes  are  raked  out.    G  is  a  section  of  the  iron  basin,  or 
lower  part  of  the  retort;  the  dark -shaded  square  part 
shows  the  space  the  fire  occupies,  and  the  black  square  D 
the  flue  as  it  runs  along  the  back  of  all  the  line  of  furnaces, 
and  enters  the  chimney  R,  as  the  arrows  show.    I,  Figs.  $ 
and  3,  shows  the  upper  part  of  the  iron,  earthen,  or  glass 
retort,  fitted  on  the  cast-iron  basin  G.  K,  the  receiver.  By 
this  mode  of  setting  the  retorts,  all  the  great  expense  of  ' 
bars,  doors,  frames  &c.  is  saved,  and  a  brisker  draught  ojf 
air  is  obtained,  which  may  be  slackened  at  pleasure  hf 

Z 1  covering 


Digitized  by  Google 


l/SEEUL  PRODUCTS  f ROM  COAt. 

cotcring  up  in  part,  or  wholly,  the  fireplace  A  with  a 
brick.  E  is  a  square  iron  plate  with  a  circular  hole  in  the 
centre,  built  on  the  top  of  the  furnace.  The  cast  iron 
basin  of  the  retort  G  is  made  to  the  size  of  the  hole  in  the 
plate:  the  most  convenient  size  of  the  basin  of  the  retort  I 
find  is  about  fire  or  six  gallons,  in  the  shape  of  a  deep  pot, 
with  a  flanch  or  rim  H  round  the  edge  of  it ;  this  pot  or 
basin  of  the  retort  is  put  into  the  iron  plate  E,  and  the 
flanch  of  the  retort  then  rests  on  the  plate  E.  I  is  the  upper 
part  of  the  retort  without  a  bottom,  made  to  rest  and  fit 
on  the  flanch  of  the  cast  iron  basin  G.  K  is  the  receiver, 
larger  in  the  mouth  than  the  nose  of  the  retort 

To  begin  the  work,  I  fill,  nearly,  the  iron  basin  of  the 
retort  G  with  coal-tar.  I  then  put  on  the  upper  part  of 
the  retort  I,  and  make  it  air-tight  with  a  little  sand  thrown 
round  it  at  the  flanch  H;  the  receiver  K  is  put  Into  its 
place,  and  a  slow  fire  is  put  in  at  A,  under  the  retort;  the 
tar  soon  begins  to  boil  slowly,  or  rather  simmer.  As  soon 
as  this  begins,  there  rises  from  the  tar  a  thick  whitish  va- 
pour, which  fills  the  glass  retort;  part  becomes  condensed, 
and  falls  in  drops  from  the  sides  of  the  retort  into  the  tar 
again,  while  the  purer  spirit  rises  into*  the  neck,'  is  con- 
densed, and  keeps  dripping  down  the  neck  into  the  receiver ; 
this  is  the  spirit  of  the  tar,  and  with  this  spirit  that  first4 
arises  from  the  tar  was  the  waiter  japanned  which  I  sent 
you.  The  reason  I  chose  to  have  the  receiver  wider  at  the 
mouth  considerably  than  the  nose  of  the  retort  is,  that 
there  is  a  strong  and  very  volatile  oily  ammonia,  that  does 
not  soon  condense,  but  gets  out  of  the  receiver  into  the 
air  the  instant  it  leaves  the  retort,  and  though  but  to  a  very 
small  quantity,  so  small  that  it  is  hardly  possible  to  catch 
It ;  yet  will  it  impregnate  the  air  for  a  great  distance  round', 
with  its  very  penetrating  smell,  while  the  spirit  keeps 
dropping  into  the  receiver  pure  and  separate  from  the  am- 
monia. The  spirit  is  very  volatile,  quite  as  much  so,  if 
not  more,  than  the  spirit  of  turpentine,  and  soon  eva- 
porates if  exposed  to  the  air,  which  is  a  proof  of  its  dry- 
ing nature ;  indeed  when  used  as  a  substitute  for  turpentine, 
it  dries  in  the  stove  quite  as  soon  or  sooner,  and  takes 
equally  as  beautiful  a  polish.    I  sent  you  three  specimens, 

No.  1. 
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No.  1 .  ii  what  came  off  the  tar  first.    No.  2.  is  the  same  Rectification  of 
distilled  a  second  time:  and  the  third  specimen  is  the  se-  ****  spirit* 
cond  redistilled  again  in  a  glass  retort;  it  there  leaves  a 
littJe  pitchy  residuum,  and  comes  over  clear,  as  the  sample. 
Very  little  of  the  spirit  is  lost  in  passing  through  these  dif- 
ferent stages,  if  care  is  taken,  that  the  fire  is  slow,  and 
the  process  not  hurried.    When  the  spirit  is  perfectly  ex,  Asphaltum. 
,  tracted  from  the  tar,  there  remains  in  the  basin  of  tho  re- 
tort that  beautiful  pitch  or  asphaltum  sent ;  which,  when 
mixed  with  the  spirit,  forms  an  ingredient  for  making  the 
black  varnUh  used  in  japanning.    If  it  is  wished  to  use  it  Pitch, 
as  pitch,  less  spirit  must  be  extracted  from  it.    I  find,  that 
six  gallons  of  tar  will  produce,  if  care  is  taken,  about  two 
gallons  or  two  gallons  and  a  half  of  spirit.    A  great  num^ 
ber  of  retorts  may  be  kept  working  by  a  single  man ;  if  we 
say  only  one  hundred,  and  only  worked  down  in  a  day, 
tbey  will  produce  from  two  hundred  to  two  hundred  and 
fifty  gallons  of  spirit,  so  that  by  increasing  the  number, 
any  quantity  may  be  obtaioed.    When  the  spirit  is  used  in 
the  place  of  turpentine,  the  varnish-roaker  uses  it  in  the 
same  way,  and  in  the  same  quantity,  as  there  appears  no 
manner  of  difference  in  the1  use  of  it  from  the  spirit  of 
turpentine  iu  the  making  of  varnish.    When  the  asphaltum 
is  used,  it  supplies  the  place  of  real  asphaltum,  and  in 
about  the  same  quantity.    I  hare  explaiued  the  whole  as 
clear  as  J  can,  but  if  any  more  information  is  required,  I 
should  feel  happy  in  giving  it,  and  am, 

Sir,  With  great  respect, 

Your  obedient  humble  servant, 

B.COOK. 

t#*  To  such  persons  as  wish  for  further  particulars  on  Lighting  apart, 
tke  subject  of  lighting  apartments  with  gas,  it  may  be  pro-  »«ntswithga>. 
per  to  note,  that  the  society,  in  their  28th  volume  of 
Transactions,  page  202,  have  given  an  engraving  and  de- 
scription of  a  gasometer,  and  apparatus  for  making  car- 
bonated hidregen  gas  from  pit  coal,  which  communication 
was  sent  to  them  by  Mr.  S.  Clegg,  of  Manchester  *. 

•  See  Journal,  vol.  xxiii,  p.  85.  See  also  two  original  commu- 
nications by  Mr.  Cook  on  the  advantages  of  coal  gas  lights,  even 
on  a  very  small  scale:  vol.  xxi,  p. 291,  and  xxii,  p.  145. 
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« 

Method  of  procuring  Turpentine  and  other  Products  from 
the  Scotch  Fir,  (Pious  Silvestris  Linn.)  My  Mr.  H.  B. 
Wat,  of  Brtdport  Harbour  *• 

SIR, 

Extraction  of  ThE  enormous  high  price  of  turpentine,  tar,  and  pitch, 

wThe^iotoh1184  Je,fcr>  DP0U«ht  t0  mJ  remembrance,  that  I  had,  in  1792, 
fir  in  thn  coun-  when  in  America,  made  some  memorandums  on  the  subject 
of  obtaining  them  in  North  Carolina,  which,  on  referring  to, 
led  me  to  think,  that  they  might  be  obtained  in  this  country. 
'  I  was  induced  to  mention  it  to  my  relation  and  friend,  John 
Herbert  Browne,  Esq.,  of  Weymouth,  and  of  Sheen,  in 
Middlesex,  when  on  a  visit  at  my  house ;  and  I  expressed  a 
wish,  that  I  could  try  the  experiment  with  regard  to  tur- 
pentine ;  when  he  very  kindly  gave  me  leave  to  try  it  on 
three  trees  growing  on  his  estate,  about  three  or  four  miles 
from  this  place,  and  he  went  with  me  and  fixed  on  them, 
and  early  in  last  April  I  had  them  prepared  for  the  purpose 
of  extracting  the  turpentine,  and  they  have  been  running 
till  the  18th  instant.  The  weather,  except  the  last  month 
and  part  of  this,  has,  from  so  much  rain  falling,  and  there 
being  so  little  hot  weather,  been  particularly  unfavourable 
for  this  business;  as,  the  distance  being  such  as  to  prevent 
the  trees  being  regularly  attended,  the  hollows  were  fre- 
quently found  by  my  men  full  of  water,  and  a  good  deal  of 
the  turpentine,  which  ran  off  with  the  water,  lay  on  the 
ground.  Under  all  these  circumstances  I  was  only  able  to 
obtain  from  the  three  trees  about  two  pounds  and  a  half  of 
turpentine.  Mr.  Browne  being  with  me  again  the  16th  and 
17th  infant,  as  he  wished  to  take  the  trees  down,  1  begged 
he  would  allow  me  to  take  a  part  from  one  of  them,  for 
the  purpose  of  sending  to  the  Society  of  Arts,  Manufac- 
tures, and  Commerce,  with  the  turpentine  collected  from 

*  Tram,  of  the  Sot.  of  Arts,  vol.  xxviii,  p.  %€.  The  silver 
medal  was  voted  to  Mr.  Way.  Part  of  the  tree,  from  which  the 
turpentine  was  extracted,  is  preserved,  along  with  some  of  the 
products,  in  the  society's  repository. 

the 
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the  trees,  which  he  most  readily  complied  with.    I  have  Extraction  of 

therefore  taken  about  six  feet  from  ooe  of  them,  (they  Jr^t^^tch 

were  all  nearly  the  same  size) ;  what  I  bare  sent  is  the  part  fir  in  thisccun- 

from  the  ground  to  the  top  of  the  place  that  has  been  cottry* 

away  for  the  turpentine  to  run  into  the  hollow,  whence  it 

was  to  be  collected ;  the  hollow  was  cut  in  this  consider. 

ably  higher  than  ii  usual  in  America,  as  this  tree  stood  in  a 

hedge,  and  could  not  well  be  hollowed  lower;  I  have 

matted  up  this  part  of  the  tree,  and  secured  it  with  Straw 

and  a  double  mat,  to  prevent  the  bark  being  rubbed  off, 

that  it  may  be  seen  in  the  same  state  as  it  stood  when  the 

turpentine  was  taken  from  it.    The  turpentine  is  in  the 

cask  in  which  it  was  deposited  when  brought  from  the  trees  ; 

and  I  hare  this  day  shipped  both  on  board  the  sloop  Betsey, 

Captain  Trent,  bound  to  Downe's  wharf,  London,  di. 

rected  to  you,  freight  paid  here  by  me;  which  teasel  I 

expect  will  sail  ia  a  day  or  two,  and  I  hope  yon  will  re. 

ceire  them  safe,  which,  when  you  do,  you  will  much 

oblige  me  by  requesting,  that  both  may  be  examined,  in  the 

hope  that  this  small  trial  may  meet  with  the  approbation  of 

the  very  highly  respectable  and  truly  useful  Society  of 

Arts,  Manufactures,  and  Commerce;  and  if  considered 

likely  to  prove  useful,  that  they  may  induce  some  person, 

who  has  the  means  and  opportunity  of  doing  it,  to  snake  a 

trial  on  a  larger  scale,  so  as  fairly  to  ascertain  whether 

terpentine  can  be  obtained  in  this  country  from  the  very 

large  and  numerous  plantations  of  Scotch  firs,  now  in  the 

United  Kingdom,  previous  to  the  trees  being  cot  down, 

either  to  thin  plantations,  or  where  ground  is  designed  to 

be  cleared,  as  taking  the  turpentine  from  the  trees  previous 

to  their  being  cut  does  not  at  all  injure  the  wood,  and  by 

making  the  hollow  in  the  trunk  of  the  tree  about  six  inches 

from  the  ground,  it  would  waste  but  a  very  small  quantity 

of  timber.    I  have  taken  the  liberty  of  annexing  a  copy  of 

memorandums  I  mado  when  in  North  Carolina,  respecting 

the  modes  of  collecting  turpentine,  and  making  tar  and 

pitch,  in  hopes  they  may  afford  the  society  some  little  in. 

formation,  as  they  are  not,  I  apprehend,  very  generally 

known.    They  are  copied  from  memorandums  wliicfc  I 

actually  made  on  the  spot.    I  would  have  sent  the  memo. 

randum 
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Ftndum -books  with  this,  had  not  the  remarks  beoo  minglrd 
vr  ith  others  relative  to  my  commercial  pursuits ;  but  I  sh&Ii 
kave  no  hesitation  in  allowing  any  person  to  examine 
or  to  afford  any  information  in  my  power  to  any  pei 
willing  to  make  experiments  in  this  way,  if  tbey  will  favour 
Tar  might  be  me  with  a  call.  I  am  well  satisfied  in  my  own  mind,  that 
•xtracud  from  lery  iarge  quaIlUties  of  tar  might  be  obtained  from  the 

the  fir  made      „    J  .  -  . 

into  charcoal,  knots  and  limbs  of  the  Scotch  fir  when  cut  down  ;  and  that 
the  charcoal  made  from  it  would  not  be  injured  by  the  tar 
being  first  extracted  :  and  as  I  was  in  Norway,  Sweden, 
and  Russia,  in  1780  and  1790,  and  saw  no  tree,  from  which 
I  consider  that  tar  could  be  extracted,  except  the  Scotch 
fir,  or  red  deal,  which  is  one  and  the  same  tree,  I  am  per. 
suaded,  that  the  refuse  of  that  tree  must  be  what  tbey 
make  the  tar  from  in  those  countries,  though  I  had  no  op. 
portunity  of  seeing  the  process  there.  I  suspect,  that  the 
Swedish  tar-  Swedish  tar-kilns  must  be  constructed  of  brick,  or  some  sort 
kiUls  of  masonry,  as  the  tar  brought  thence  is  much  clearer,  better, 

■nd  more  free  from  extraneous  matters,  than  that  of  any 
North  Carol  ins  other  country.  I  have  observed  the  tar  from  North  Carolina 
Ur*  to  have  frequently  a  quantity  of  sand  in  it,  which  is  easily 

accounted  for,  from  the  soil  in  which  the  kilns  are  made: 
it  would,  in  the  careless  way  in  which  they  take  it  out  of  the 
hole  dog  in  a  sandy  soil,  be  very  likely  to  be  mixed  with 
the  sand.  In  the  small  cask,  in  which  the  turpentine  is,  I 
have  sent  a  few  small  red  deal  knots,  from  some,  timber  that 
I  hare  lately  taken  out  of  my  warehouse,  on  some  alterations 
being  made;  the  timber  from  which  they  are  taken  has 
been  in  the  warehouse  ever  since  the  summer  of  1786,  and 
yet,  when  these  pieces  are  exposed  to  a  moderate  heat,  the 
tar  will  be  seen  to  exude  from  them. 

I  remain,  Sir,  , 
Your  obedient  and  rery  humble  Servant, 

H.  B.  WAY. 

Bridport  Harbour,  Nov.  27,  1809. 

Extracts  from  Notet  taken  by  Mr.  Way. 

Thursday,  Jprii  1«,  1792. 
Method  of  ex-    ARRIVED  at  Wilmington,  North  Carolina,  about  one 

toXK*-  P'  M'    0bscrTed  on      roads  thc  pitch-pinet  prepared  for 

extracting 
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extracting  turpentine ;  which  is  done  by  cutting  a  hollow  in 
the  tree  about  six  inches  tr«  m  the  ground,  and  then  taking 
the  bark  off  from  a  space  of  about  eighteen  inches  above  it, 
from  the  sappy  wood.  Tbe  turpentine  runs  from  April  to 
October,  and  is  caught  by  the  hollow  below.  Some  of  the 
trees  were  cut  on  two  sides,  and  only  a  strip  of  the  bark 
left  of  about  four  inches  in  breadth  on  each  of  the  other 
two  sides,  for  conveyance  of  the  sap  necessary  for  the  sup. 
port  tf  the  tree.  A  Captain  Cook,  with  whom  I  had  been 
travelling,  .informed  me,  that  some  trees  would  run  six  or 
scTen  years,  and  that  every  year  the  bark  was  cut  away 
higher  and  higher,  till  the  tree  would  run  no  longer,  and  I 
observed  many  that  had  dooe  running,  and  they  were  in 
general  stripped  of  the  bark  on  two  sides,  as  high  as  a  man 
could  reach,  and  some  were  dead  from  the  operation  ;  others 
did  not  look  much  the  worse  for  it.  I  find  the  usual  task 
is  for  one  man  to  attend  three  thousand  trees,  which,  taken 
together,  would  produce  from  one  hundred  to  one  hundred 
and  ten  barrels  of  turpentine. 

■  p 

April  15,  1792. 

ON  my  retarn  from  Wilmington  to  Cowen's  tavern,  dis.  Farther  ao 
tant  about  sixteen  miles,  1  was  informed,  that  the  master counl  4t* 
of  the  house  had  been  a  superintendaut  of*  negroes,  who 
collected  turpentioe.    I  found  the  information  I  had  be* 
fore  received  was  not  perfectly  correct ;  he  told  me  he  at- 
tended to  six  slaves  for  a  year  for  a  planter,  and  between 
the  1st  of  April  and  the  1st  of  September  they  made  six 
hundred  barrels  of  turpentine.    The  cutting  the  trees  for 
the  purpose  of  collecting  is  called  boxing  them,  and  it  is 
reckoned  a  good  day's  work  to  box  sixty  in  a  day ;  the 
trees  will  not  run  longer  than  four  years,  and  it  is  neces- 
sary to  take  off  a  thin  piece  of  the  wood  about  once  a 
week,  and  also  as  often  as  it  rains,  as  that  stops  the  trees 
running.    While  in  North  Carolina,  I  was  particular  in 
my  inquiries  respecting  the  making  of  tar  and  pitch,  and  I 
saw  several  tar-kilns;  they  have  two  sorts  of  wood  that  Tar  made  from 
they  make  it  from,  both  of  which  are  the  pitch-pine;  thetww^rtsof 
aort  from  which  most  of  it  is  made  are  old  trees,  which 
have  fallen  down  in  the  woods,  and  the  sap  rotted  off,  and 

is 
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lightwood,  is  what  they  call  lightwood,  not  from  the  weight  of  it,  as 
it  is  very  henry,  but  from  its  combustible  oatare,  as  It 
will  light  with  a  candle,  and  a  piece  of  it  thrown  into  the 
fire  will  give  light  enough  to  read  and  write  by.  All  the 
pitch.pioe  will  not  become  lightwood;  the  people  concern-, 
ed  in  making  tar  know  it  from  the  appearance  of  the 
and  wood  from  turpentine  in  the  grain  of  the  wood.  The  other  sort  of 
boxed  for  WOO(j  which  is  used,  after  the  trees  which  hare  been  boxed 
for  turpentine  hare  done  running,  they  split  off  the  faces 
orcr  which  the  turpentine  has  run ;  and  of  this  wood  is 
made  what  is  called  green  tar,  being  made  from  green  wood 
instead  of  dry. 

Mode  of  mak-      When  a  sufficient  quantity  of  wood  is  got  together,  the 

inS  the  tar.       firgt  gtep       t0  fix  a  gtake  gn  fhe  grou|ld>  to  wh|cn  |hejr 

fasten  a  string,  and  from  the  stake,  as  a  centre,  they  de. 
scribe  a  circle  on  the  ground  according  to  the  sice  they  wish 
to  hare  the  kiln.  They  consider  that  one,  twenty  feet  in 
diameter,  and  fourteen  feet  high,  should  produce  them  two 
hundred  barrels  of  tar.  They  then  dig  out  all  the  earth  a 
spit  deep,  shelving  inwards  within  the  circle,  and  sloping 
to  the  centre ;  the  earth  taken  out  is  thrown  np  in  a  bank 
about  one  foot  and  a  half  high  round  the  edge  of  the  cir. 
tie ;  tbey  next  get  a  pine  that  will  split  strait,  of  a  suf. 
ficient  length  to  reach  from  the  centre  of  the  circle  some 
way  beyond  the  bank  ;  this  pine  is  split  through  the  mid. 
die,  and  both  parts  are  then  hollowed  out,  after  which  they 
are  put  together,  and  sunk  in  such  a  way,  that  one  end, 
which  is  placed  in  the  centre  of  the  circle  is  higher  than 
that  end  which  comes  without  the  bank,  where  a  hole  ft 
dug  in  the  ground  for  the  tar  to  run  into,  and  whence  the 
tar  is  taken  up  and  barrelled  as  it  runs  from  the  kiln. 
After  the  kiln  is  marked  out,  they  bring  the  wood,  ready 
•pKt  iip,  in  small  billets,  rr.ther  smaller  than  are  generally 
used  for  the  fires  in  England,  and  it  is  then  packed  as  close 
as  possible,  with  the  end  inwards,  sloping  towards  the 
middle,  and  the  middle  is  filled  up  with  small  wood  and  the 
knots  of  trees,  which  last  hare  more  tar  in  them  than  any 
other  part  of  the  wood.  The  kiln  is  built  in  such  a  way, 
that  at  twelve  or  fourteen  feet  high  it  will  overhang  two  or 
three  feet,  and  it  appears  quite  compact  and  solid.  After 

the 
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the  whole  of  the  wood  is  plied  on*  they  get  a  parcel  of 
serial  I  logs,  and  then  place  a  line  of  turf,  then  another  line 
of  Jogs,  and  so  on  alternate!?  all  the  way  up,  and  the  top 
they  corer  with  two  or  three  thicknesses  of  turf.  After 
the  whole  is  covered  in  this  way,  they  take  out  a  turf  in 
ten  or  a  dozen  different  places  round  the  top,  at  each  of 
which  they  light  it,  and  it  then  burns  downwards  till  the 
whole  of  the  tarts  melted  out;  and  if  it  burns  too  fast  they 
stop  some  of  the  holes,  and  if  not  fast  enough  they  open 
others,  all  of  which  the  tar- burner,  from  practice,  is  able  to 
judge  of.  When  it  begins  to  run  slow,  if  it  is  near  where 
charcoal  is  wanted,  they  fill  up  all  the  holes,  and  watch  it 
to  prevent  the  fire  breaking  out  any  where  till  the  whole  is 
charred;  the  charcoal  is  worth  two  pence  or  three  pence, 
British  sterling,  per  bushel.  It  will  take  six  or  eight  days 
to  burn  a  tar  .kiln ;  in  some  places  they  burn  it  at  such  a 
distance  from  the  shipping,  that  they  hare  very  far  to  roll  it, 
and  eren  then  sell  it  at  from  three  and  six  pence  to  fire  shil- 
lings British  sterling,  per  barrel,  sometimes  taking  the 
whole  out  io  goods,  bnt  never  less  than  half  the  amount 
in  goods;  from  all  which  it  will  be  reasonably  supposed, 
that  tar  burning  in  that  country  is  but  a  bad  trade,  as  it 
must  be  a  good  hand  to  make  more  than  at  the  rate  of  a 
barrel  a  day ;  the  barrels  cost  the,  bnrner  about  one  shilling 
and  three  pence  British  sterling  each ;  the  tar  makers  are  in 
general  very  poor,  except  here  and  there  one,  that  has  an 
opportunity  of  making  it  near  the  water  side. 

Pitch  is  made  by  either  boiliog  the  tar  till  it  comes  to  a  Method  of 
proper  thickness,  or  else  by  burning  it;  the  latter  is  done ""^ *>itcb* 
by  digging  a  hole  in  the  ground,  and  lining  it  with  brick, 
h  is  then  fiUcd  with  tar,  and  they  set  fire  to  it,  and  allow  it 
to  born  till  they  judge  it  has  burnt  enough,  which  is  known 
by  dipping  a  stick  into  it,  and  letting  it  cool ;  when  burnt 
enough  they  put  a  cover  over  it,  which  stops  it  close,  and 
pots  out  the  fire.  Fife  barrels  of  green  tar  will  make  two 
of  pitch  ;  and  it  will  take  two  barrets  of  other  tar  to  make 
ooe  of  pitch. 

N.  JB.— The  foregoing  observations  respecting  tar  and 
pitch  axe  copied  from  a  memorandum  made  by  me  at  Suf* 

folk, 


TURPEXTINE  FROM  BRITISH  FIR*. 

folk,  in  Virginia,  on  the  borders  of  North  Carolina,  Aprr! 
23,  1792,  and  are  the  result  of  the  inquiries  and  ot 
tions  I  made  on  the  subject  whilst  in  Carolina. 


Wilmington,  N.  C.  April  13,  1799. 
Fitch  pine  tiro-     IN  conversation  with  a  Mr.  Hogg,  who  had  been  settled 
^er*  there,  and  at  Fayette-ville  before  the  war,  I  learnt,  that 

pitch-pine  timber  growing  on  the  sands  was  the  best;  and 
that  it  was  reckoned  to  be  better  if  cut  in  the  winter,  be. 
fore  the  sap  rises  in  the  tree. 

H.  B.  WAY. 

SIR, 

Experiment*  IT  affords  me  much  pleasure  to  learn,  that  my  comrau- 
rraramd^  nicatioiVon  thc  extraction  of  turpentine  from  the  Scotch 
fir,  has  been  thought  worthy  of  the  consideration  of  the 
society ;  and  it  will  be  highly  gratifying  to  me,  if  it  should 
induce  persons,  who  have  considerable  plantations,  to  try 
it  on  such  a  scale,  as  to  ascertain  to  what  extent  it  might 
prove  beneficial  in  this  country.  The  experiment  should  be 
tried  on  trees  so  situate  as  to  be  conveniently  examined 
every  day,  and  the  turpentine  collected  into  the  hollows 
removed  as  often  as  possible  to  prevent  its  being  injured, 
or  wasted  by  the  rain.  I  think,  that  during  the  American 
war,  some  importations  of  turpentine  were  made  from 
Russia  and  Sweden ;  and  if  so,  it  must  have  been  extracted 
from  what  we  call  the  Scotch  fir  in  a  colder  climate  than 
Venice  turpen-  this.  Thc  article  called  Venice  turpentine,  which  is  brought 
from  Carinthia  and  Caruiola,  is  extracted  there  from  the 
larch  tree;  and  it  might  probably  answer  to  try  to  produce 
it  from  the  larch  trees  grown  in  Great  Britain,  in  the  same 
way  as  I  have  collected  the  turpentine  from  the  Scotch  fir. 
The  timber  im- Respecting  the  wood  of  the  Scotch  fir  being  injured,  by  tbe 
proved  by  it.  ^t^^,  of  thc  turpentine  from  it,  I  should  ratber  think, 
that  it  would,  on  the  contrary,  be  better  for  it;  as  all  those 
who  use  deals  from  Scotch  fir  in  this  neighbourhood  com* 
plain,  that  it  is  too  full  of  turpentine  to  work  well.  The 
fact  might  be  ascertained,  by  thc  piece  of  timber  which  i 
sent  to  thc  society ;  as,  if  it  was  wished  to  preserve  that 
^>art  in  which  the  hollow  is  made,  the  back  part,  or  near* 
!y  half  of  the  tree,  might  be  sawn  into  boards  without  in. 
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jury,  and  these  boards  might  be  compared  with  some  from 
a  tree  takeu  down  in  the  wioter,  from  which  tbe  turpentine 
has  oof  been  extracted.    It  must,  however,  be  noted,  that 
from  the  tree  I  have  sent  to  the  society,  the  turpentine  has 
only  been  running  one  year,  whereas,  in  America,  they 
collect  the  turpentine  from  the  same  tree  for  three  or  four 
succeeding  years.    It  has  been  supposed  and  asserted,  that 
turpentine^as  only  obtainable  from  the  United  States;  but  Turpentine 
I  have  sufficient  documents  to  prove,  if  required,  that  a  k[e,rg£>C1,r* 
very  large  quantity  of  it  can  be  procured  from  East  Florida;  quantity  from 
and  I  well  remember,  that  about  the  year  1782,  several  ^  FIorid** 
cargoes  of  turpentine  were  shipped  in  the  river  St.  John's, 
for  Britain ;  and  though  that  country  is  at  present  in  the 
hands  of  the  Spaniards,  no  doubt,  arrangements  might  be 
made  with  the  Spanish  government  for  a  supply  of  that  ne- 
cessary article  thence.    It  is  my  earnest  wish,  that,  through 
the  medium  of  the  Society  of  Arts,  I  may  render  any  in. 
formation  that  may  be  serviceable  to  the  interest  of  the 
united  empire;  and  I  will,  with  pleasure,  furnish  farther 
communication  on  the  products  of  Florida  and  its  com- 
merce, if  desired  by  the  society. 

I  am  convinced,  that  tar  might  be  produced  from  the  Tar  *fcht  be 
refuse  of  firs  of  English  growth  to  advantage;  and  that  a^^f^ 
much  better  article  might  be  made  from  them  in  Britain,  British 
than  any  imported  from  America.    The  Scotch  firs,  in 
England,  from  being  planted  at  a  greater  distance  from  each 
other  than  they  are  naturally  found  abroad,  have  n)uch 
larger  knots,  and  greater  numbers  of  them,  than  in  Carolina, 
or  the  north  of  Europe,  and  would  therefore  produce  more 
tar,  io  proportion,  from  their  refuse  of  wood,  than  the 
trees  of  those  countries. 

The  pitch-pine  of  Virginia,  the  Carolinas,  Georgia,  and  Pine-barrens, 
the  Floridos,  grows  to  an  immense  size  in  what  are  there 
called  pine  barrens,  the  soil  of  which  is  finer  and  whiter 
than  the  sand  used  as  writing.sand  in  Great  Britain,  and 
the  trees  grow  almost  to  the  verge  of  high -water  mark  on 
the  seaHhores.  I  think  it  would  answer  a  good  purpose 
for  the  society  to  encourage,  by  premiums,  toe  extraction 
of  turpentine  from  British  firs.    I  remain, 

Sir,  Ycurobfcdiem,  and  very  humble  Servant, 

H.  B.  WAY. 

J.H. 
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Testimony  of  J.  H.  Browne,  Esq.,  of  Weymouth,  certified,  (hat  ha 
Mr.  Biowue.   M  witoessed  (hc  prmcipal  experiments  made  by  Mr.  Way, 

io  extracting  the  turpentine  from  the  Scotch  firs.  That  the 
trees  had  been  planted  in  1771  or  1772  ;  and  that  the  wood, 
subsequent  to  the  operation,  had  been  minutely  examined, 
and  found  not  to  be  injured  by  the  extraction  of  the  tur- 
pentine. He  added,  that  the  season  was  uncommonly  wet 
and  unfavourable  for  the  experiment. 

Reference  to  the  Description  of  Mr,  H.  B.  Way's  Method 
of  procuring  Turpentine  from  Fir  Trees.    Plate  1X9 

a,  Represents  the  lower  part  of  a  fir  tree,  as  growing  in 
the  earth  ;  *,  shows  the  part  where  a  portion  of  the  bark 
is  taken  off  to  assist  the  emission  of  the  turpentine;  cts  a 
hollow  cut  within  the  body  of  the  tree,  it  is  in  the  form  of 
a  basin  at  the  lower  part  to  receive  the  turpentine,  which 
exsudes  into  it  from  the  pores  of  the  tree;  this  basin  is 
about  six.  inches  from  the  ground. 


IV. 


Analysis  of  Deadly  Nightshade,  Atropa  Belladonna;  by 
Mr.  Vauquklik*. 

Deadly  night-       HE  experiments  I  am  about  to  relate  were  instituted 

shade  examined  for  jne  purpose  of  knowing,  whether  this  plant,  which  is 
for  the  acid  1     *  *'  ...  ... 

principle  of  to- Of  the  sanic  family  as  tobacco,  contained  the  acrid  prttt* 

mcco.  ciplc,  that  we  found  in  the  latter  r;  but  we  shall  see  below, 

that  it  does  not  exist  in  them.    However,  I  availed  myself 

of  this  opportunity  to  examine  the  properties  of  the  mat. 

tcr  in  this  plant,  which,  according  to  the  physicians,  is 

narcotic. 

The  juice  *•  The  expressed  and  filtered  juice  of  belladonna  has  a 

pretty  deep  brown  colour,  and  a  bitter  nauseous  taste, 
coagulated  by      It  is  copiously  coagulated  by  heat,  and  by  an  aqueous 
infusion  of  gall. 


4 


*  Ann.  de  Chim.  vol.  lxxii,  jf.  53.      f  SeeJouro.  p.  260. 

2.  The 
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S.  The  substance  coagulated  by  heat  in  the  juice  of  bell*. The  coaguium. 
donna  is  of  a  yeJIowiih  gray,  becomes  black  by  dedication, 
and  presents  a  smooth  polished  fracture  like  that  of  resins. 
It  barns  with  decrepitation,  softening,  and  smoke,  which 
has  the  same  smell  as  horn  similarly  treated. 

3.  The  juice  of  belladonna,  distilled  till  it  is  reduced  to  The  juice  4is- 
the  consistence  of  a  liquid  extract,  yielded  a  water,  which, 

had  only  a  flat  herbaceous  taste,  and  nothing  of  the  acri- 
mony  of  that  of  tobacco.  The  only  reagent,  of  all  we 
tried,  that  rendered  it  slightly  turbid,  was  acetate  of  lead. 

4.  The  juice  reduced  to  the  consistence  of  an  extract  The  residuum 
being  treated  with  alcohol,  part  dissolved  in  it;  and  the  i^Sfi.*1* 
lotion  deposited  on  cooling  crystals  of  nitrate  of  potash, 

and  a  little  muriate  of  the  same  base. 

The  alcohol,  separated  from  these  crystals  and  evaporated,  Spirituow  e*. 
left  as  a  residuum  a  brownish  yellow  matter,  of  a  veryUact* 
bitter  and  nauseous  taste;  which,  taken  up  a  second  time 
by  highly  dephlegmated  alcohol,  left  a  fresh  quantity  of  in* 
soluble  matter,  and  still  deposited  a  few  crystals  of  the 
salt 

The  matter  being  divested  as  much  as  possible  by  this  pro- 
of the  greater  part  of  the  nitre,  and  of  the  substance 
insoluble  in  alcohol,  I  evaporated  the  alcohol,  and  subject* 
cd  its  residuum  to  the  following  experiments  t 

1.  It  dissolves  abundantly  and  speedily  in  water,  and  is  Its  propeitte* 
even  deliquescent  in  the  air. 

2.  The  solution  is  of  a  yellowish  brown,'  and  has  a  very 
bitter  and  very  disagreeable  taste. 

3.  It  reddens  litmus  paper  very  deeply. 

4.  It  is  copiously  precipitated  by  alcoholic  tincture  of 
galls,  and  not  by  acetate  of  lead,  if  the  latter  be  sufficient. 
Yy  dilated  with  water ;  but,  as  it  contains  a  little  muriate  of 
potash,  it  would  precipitate  the  acetate  of  lead  without 


5.  This  solution,  when  mixed  with  sulphuric  acid,  emitted 
a  very  evident  smell  of  acetic  acid. 

6*.  The  same  solution,  on  the  addition  of  nitrate  of  sil* 
ver,  threw  down  a  true  muriate  of  silver. 

7.  Caustic  potash  produces  from  the  solution  a  fetid  smell 
very  similar  to  that  of  stale  lie,  in  which  linen  ha*  been 

washed, 
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Its  contents. 


The  acid  the 


Its  poisonous 
qualities  not 
owing  to  the 
salts  or  acid. 
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washed,  and  which  is  beginning  to  putrefy.  Ammoniaca! 
rapours  too  arise,  which  may  be  rendered  sensible  bf 
weak  nitric  acid  held  at  a  little  distance  from  the  mixture. 

8.  The  addition  of  a  few  drops  of  sulphate  of  iron  ren- 
ders the  solution  of  a  much  deeper  colour. 

9.  The  extract  itself,  exposed  on  burning  coals,  swells 
up,  and  emits  pungent  and  acrid  fumes,  in  which  the  smell 
cannot  distinguish  ammonia. 

From  the  effects  produced  on  the  solution  of  extract  of 
belladonna  by  the  various  tests  employed  above  we  may 
conclude,  that  it  Contains,  1,  a  free  acid;  2,  an  alkaline 
muriate;  3,  a  small  quantity  of  an  ammoniaca!  salt. 

The  acid  that  exists  in  it  must  be  the  acetic,  since  sul- 
phuric acid  elicits  the  smell  of  this  acid,  and  acetate  of  lead 
occasions  no  precipitate;  which  it  would,  if  the  acid  were 
the  malic,  tartaroas,  or  oxalic.  Part  of  this  acid  must  be 
combined  with  potash  ;  and  it  is  this,  no  donbt,  that  com- 
municates to  the  extractive  mass  the  property  of  attracting 
the  moisture  of  the  air. 

But  neither  these  salts,  nor  these  acids  [this  acid],  im- 
part to  the  matter  its  poisonous  qualities.  These  unquestion- 
ably reside  in  the  vegetable  substance  itself.  What  then  is 
the  order  of  composition,  that  makes  thus,  with  the  same 
principles,  both  our  food  and  such  deadly  poisons?  This  it 
one  of  the  barriers,  that  chemistry  has  not  yet  been  able  to 
overstep  ;  and  unfortunately  beyond  this  barrier  lie  secrets 
of  the  utmost  importance  to  mankind.  Wanting  therefore 
the  means,  which  at  some  future  period  may  give  us  a  pre- 
cise knowledge  of  the  differences,  that  exist  between  vege- 
table compounds  possessing  such  opposite  properties,  wc 
must  have  recourse  to  observation  of  their  effects. 

One  of  the  methods,  that  appeared  to  us  best  adapted 
to  elucidate  the  nature  of  that  substance  ip  belladonna  which 
is  soluble  in  alcohol,  was  its  decomposition  by  fire.  Ac- 
cordingly I  introduced  2-7  gr.  [41*7  grs.]  into  a  glass  re- 
tort,  and  heated  it  gradually,  till  the  water  of  solution  had 
been  distilled  over  by  a  very  strong  heat  A  yellow  ammo, 
niacal  liquid  passed*  over,  and  afterward  a  thick  oil,  which 
bad  a  very  singular  disagreeable  smell* 


On 
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On  examining  the  liqnid  product  I  found  a  great  deal  of 
free  ammonia,  though  there  was  some  in  combination,  for 
the  addition  of  a  few  drops  of  causlic  potash  rendered  the 
ammoniacal  smell  much  stronger.  The  oil  was  black,  very 
thick,  and  very  acrid. 

The  coal  left  in  the  retort  weighed  1  gr.  [15*45  grs.].  ItThecoal. 
had  an  alkaline  and  prussiate  tasfe.  Washed  with  boiling 
water  it  yielded  a  lixivium,  which,  being  mixed  with  snl. 
phate  of  iron,  produced  a  yery  considerable  quantity  of 
Prussian  blue,  considering  the  small  quantity  of  matter 
employed.  The  coal,  after  ha?ing  been  lixiviated  and  dried, 
still  weighed  7  dec.  [10*81  grs.]. 

This  quantity  of  coal,  exclusive  of  what  was  encrusted ils  quantity 
on  the  retort  by  the  violence  of  the  fire,  which  I  was  un-ver7  B^at. 
able  to,  separate,  is  larger  than  is  furnished  by  most  other 
vegetable  matters,  that  I  have  yet  had  an  opportunity  of 
distilling:  for  the  ?-7  gr.  [41-7  grs. J  certainly  contained 
more  than  7  dec.  [10  81  grs.]  of  water,  beside  nitrate  and 
acetate  of  potash. 

It  appears  too,  that  it  contains  a  large  quantity  of  ni- h  cot  tains 

trogen  and  hidrogen,  since  it  yielded  by  distillation  a  great muchhidrogeu 
j    i     e  .  ....  .,      r»         ...  and  nitrogen. 

deal  of  ammonia,  prusstc  acid,  and  oil.    But  as  this  mat- 

ter  might  contain  a  little  nitrate,  I  suspected,  that  part  at 

least  of  the  nitrogen  forming  the  ammonia  and  prussic  acid 

was  produced  from  the  nitric  acid. 

To  clear  up  this  doubt,  I  mixed  6  gr.  [92*67  grs.]  of  Gum  arable 
gum  arable,  in  which  there  is  supposed  to  be  nitrogen,  with 
a  tenth  of  saltpetre ;  and,  after  having  distilled,  examinedtillcd. 
the  products.    The  liquid  that  came  over  was  in  fact  am. 
moniacal ;  and  its  smell  became  stronger  on  the  addition  of- 
potash,  w  hich  shows,  that  an  acid  was  formed  at  the  same 
time  with  the  alkali. 

The  coal  remaining  in  the  jctorr,  which  weighed  *2  gr. 
£30*89  grs.],  and  was  extremely  pyrophoric,  contained 
prussiate  of  potash,  like  that  of  my  matter.  J3ut  though 
J  employed  in  this  experiment  three  times  as  much  gum, 
and  probably  more  saltpetre,  the  mixture  did  not  furnish  so 
large  a  quantity  of  ammonia,  or  of  prussic  acid,  as  the 
nauseous  principle  of  belladonna. 

Swlejient— Vol;  XXXI.  A  a  If 
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Much  prmsic  If  ire  admit  therefore,  that  the  saltpetre  contained  in 
"    "furnu'h-  the  2  «r-  of       principle  gate  rise  to  some  prassic  acid  and 


«i  byth«ex-  ammonia,  we  ought  not  to  infer,  that  the  vegetable  matter 
tuct  io  question  furnished  none.   That  it  did  is  the  more  pro- 


bable, because  its  solution  was  precipitated  by  infusion  of 
galls.  Be  it  as  it  may,  this  experiment  shows,  that  it  it 
difficult  to  judge  from  distillation,  whether  organic  matter 
containing  saltpetre  be  of  a  vegetable  or  animal  nature. 
It  abounds  in  The  results  of  this  analysis,  though  hitherto  very  rude, 
dicab  '  are  sufficient  however  to  show,  that  the  substance,  which 

constitute*  the  subject  of  them,  contains  a  great  deal  of 
charcoal,  hidrogen,  and  nitrogen,  and  but  little  oxigen,  if 
we  may  judge  from  the  small  quantity  of  carbonic  acid  form- 
ed during  its  decomposition  by  fire, 
which  are  pro-     From  what  has  been  said  may  we  be  allowed  to  suppose, 

•ntoeffe^sT6  iUt      narcotic  cffect8'  which  Mladonna  produces  in  tbe 
animal  economy,  are  owing  to  the  superabundance  of  com- 
bustible radicals,  and  particularly  to  that  of  the  charcoal 
over  that  of  the  oxigen  in  the  principle  of  this  plant  so* 
lubJe  in  spirit  of  wine  ?    Without  pretending  to  assert  this, 
it  is  nevertheless  certain,  that  all  the  vegetable  matters, 
which  produce  analogous  effects,  are  rich  in  charcoal,  hi- 
drogen, and  nitrogen,  while  substances  greatly  oxigenated 
produce  contrary  effects, 
particularly  as-     It  must  be  confessed  too,  that  a  great  many  vegetable 
ut£Lby  ni"    Products  equally  abundant  in  these  two  principle*  do  not 
possess  tbe  same  qualities ;  l?ut  the  nitrogen,  which  is  al- 
ways found  associated  with  hidrogen  and  charcoal  in  the 
somniferous  plants,  does  not  exist,  at  least  in  similar  quan. 
tity,  in  the  others. 

Examination  of  the  part  of  belladonna  insoluble 

in  alcohol. 

Part  insoluble      l.  This  matter  dissolved  in  water  communicates  to  it  the 
property  of  frothing  when  shaken. 

%  The  solution  is  copiously  precipitated  by  aqueous  io. 
fusion  of  galls. 

3.  Nitrate  of  barytes  causes  in  it  a  precipitate  parti/ 
soluble  in  nitric  acid. 

4.  Muriate 


in  alcohol 
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4.  Muriate  of  lime  produces  a  precipitate  wholly  soluble 
in  nitric  acicL 

5.  The  solntion  reddens  litmus  paper. 

6.  Nitrate  of  silver  produces  in  it  no  effect. 

7.  Burned  in  a  crucible  it  leaves  an  alkaline  and  hepatic 
coal. 

.  From  these  effects  we  may  conclude,  that  this  pari  of  Its  component 
belladonna  is  composed  of  an  animal  matter,  of  sulphate part** 
of  potash,  of  acidulous  oxalate  of  potash,  probably  of  ni- 
trate, and  that  it  contains  no  muriate. 

We  may  conclude  too  from  these  effects,  that  no  earthy 
salts  are  present  in  it,  since  muriate  of  lime,  as  well  as  ni- 
trate of  barytes,  produces  hi  it  a  precipitate. 

I  satisfied  myself  by  trial*  made  on  a  larger  scale,  that 
the  precipitates  occasioned  in  the  solution  of  the  substance 
in  question  by  nitrate  of  barytes  were,  the  first,  oxalate  of 
lime,  the  second' sulphate  of  barytes. 

The  oxalate  of  lime  had  carried  down  with  it  a  large  Oxalate  of  lime 
quantity  of  animal  matter,  which  gate  it  a  brown  colour.  *ncti™la?£i 
This  indicates,  that  this  salt  has  a  powerful  attraction  mal  matter, 
for  animal  matter ;  and  explains  why  mulberry  calculi,  which 
are  known  to  be  composed  of  oxalate  of  lime,  have  a  much 
deeper  colour  than  other  calculi. 

After  having  precipitated  successively,  as  I  have  said,  No  gum  in  it. 
the  sulphate  of  potash,  and  acidulous  oxalate  of  potash,  I 
evaporated  the  liquor,  which  was  still  coloured,  and  con- 
tained nitrate  of  potash  and  muriate  of  lime;  and  1  treated 
it  with  nitric  acid,  to  know  whether  it  contained  any  gum  : 
but,  as  I  could  not  obtain  an  atom  of  sacch lactic  acid,  I 
concluded,  that  it  contained  none.  It  was  formed  only  of 
oxalic  acid  and  a  yellow  matter.  This  substance  appeared 
then  to  be  entirely  of  an  animal  nature. 

From  what  has  been  said  we  find,  that  the  juice  of  bcila-  Matters  con- 
donna  cdoteins  the  following  matters  :  J^fUlLU- 

1,  An  animal  substance,  which  is  partly  coagulated  by  donna, 
heat,  and  partly  remains  dissolved  in  the  juice  by  means  of 
the  free  acetic  acid  present  in  it. 

%  A  substance  soluble  in  spfrit  of  wine,  which  has  a 
bitter  and  nauseous  taste,  by  combining  with  tannin  becomes 
insoluble,  and  furnishes  ammonia-  when  decomposed' by  fire. 

A  a  2  3,  Several 
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3,  Several  salts  with  base  of  potash,  namely,  a  great 
deal  of  nitrate,  some  muriate,  some  sulphate,  acidulous 
oxalate,  and  acetate. 
The  woody        The  substance  of  the  belladonna,  from  which  the  juice 
p*rt"  bad  been  expressed,  having  been  washed  with  hot  water, 

dried,  and  then  burned,  left  ashes  composed  of  a  pretty 
large  quantity  of  lime,  phosphate  of  lime,  iron,  and  silex. 

This  lime  announces,  that  the  plant  contained  oxalate  of 
lime,  which  had  been  decomposed  by  the  fire. 
Its  properties      There  can  be  no  doubt,  that  it  is  the  matter  in  bella- 
pTrt w^ubuTin  <*onua  soluble  in  alcohol,  which  alone  produces  its  delete, 
alcohol.         jious  effect  on  the  animal  ecooomy;  for  it  is  the  only  sapid 
part,  and  the  well  known  effects  of  all  the  other  mat- 
ters accompanying  it  in  no  respect  resemble  those  of  the 
plant. 

This  proved  on  To  place  this  beyond  doubt,  I  gave  a  middle-sized  dog 
a  <io*'  a  certain  quantity  of  this  principle  mixed  with  his  food. 

1.  A  quarter  after  twelve  I  made  this  dog  take  1  gr. 
[15.45  grs.]  of  the  extract  rolled  up  in  10  gr.  [154*5  grs.] 
of  bread. a ud  meat  made  into  a  paste. 

In  three  quarters  of  an  hour  the  animal  appeared  in. 
dined  to  sleep;  he  held  his  head  down,  and  seemed  unable  to 
support  it ;  he  lay  down  several  times  with  his  head  on  the 
ground ;  his  paws  were  slightly  convulsed  ;  his  jaws  moved 
for  some  time,  as  if  he  were  chewing.  These  effects  con. 
tinued  about  three  quarters  of  an  hour,  but  nothing  farther 
ensued,  aod  the  dog  resumed  his  ordinary  manners. 
Experiment  2.  At  2  o'clock  in  the  afternoon  I  gave  him  2  gr.  [30*89  grs.] 
of  the  extract  in  12  gr.  of  paste.  The  effects  were  re- 
newed; but  they  were  slighter,  and  of  shorter  duration. 
Experiment  3.     At  3  o'clock  «I  made  him  swallow  4  gr.  [61*78  grs.]  of 

the  same  extract,  with  about  30  gr.  [303  grs.]  of  paste. 
Effects.  ^  fe*  n"00**24  *ft«r  De  was  teized  with  a  continual  but 

uncertain  and  difficult  movement;  chiefly  in  the  abdominal 
extremities ;  and  uttered  some  plaintive  cries. 

At  half  after  three  he  found  great  difficulty  in  moving 
himself;  he  dropped  frequently  on  his  hind  feet;  and  his 
respiration  was  very  much  confined.  He  attempted  several 
times  to  go  through  the  wall,  which  showed  a  sort  of  de- 
lirium,  lie  bad  then  a  trembling  in  all  his  muscles. 

At 


Digitized  by  Google 


USE  OF  SULPHATE  07  SODA  15  GlASSMAKINC.  357 

At  a  quarter  after  four  he  lay  down,  and  appeared  in  a 
profound  sleep.    His  pulse  was  too  quick  to  be  counted. 

At  half  after  four  he  vomited  up  the  paste  he  had  taken ; 
and  some  time  after  he  rose,  but  walked  with  difficulty, 
falling  sometimes  on  one  side,  sometimes  on  his  hind  legs. 

He  carried  his  head  rcry  Jow,  his  eyelids  drooped,  and 
be  no  longer  distinguished  objects  ;  at  least  be  struck  him. 
self  against  the  walls  and  furniture  of  the  laboratory  in  walk, 
ing.  His  nostrils  were  scarcely  sensible  to  the  vapour  of 
ammonia;  and  his  ears  heard  nothing,  for  the  most  sudden 
noise  did  not  make  him  stir. 

He  had  not  lost  his  memory  however ;  for  baring  put 
him,  with  a  view  to  give  him  some  vinegar  and  water,  into, 
the  same  posture  as  when  ho  took  the  paste,  he  flew  into  a 
dreadful  rage,  as  if  all  his  strength  had  been  at  once  re- 
newed. From  that  time  the  symptoms  he  had  experienced 
imperceptibly  diminished,  and  about  8  o'clock  at  night  he 
had  recovered  all  his  outward  senses,  but  was  still  greatly 
fatigued.    The  ne.it  day  he  ate  as  usual. 

Such  are  the  phenomena  this  animal  exhibited:  and  every  NarcQtic  and 
one  most  perceive  in  them  the  effects  of  narcotism  and  in.  tnt0Jtlcatua€- 
toxication  carried  to  their  extreme;  whence  resulted  a  sort 
of  delirium.    It  is  probable,  that  if  he  had  not  brought  up 
the  greater  part  of  the  matter,  before  it  had  time  to  pro. 
duce  its  effect,  it  would  have  killed  him. 


V. 

On  the  Use  of  Sulphate  of  Soda  in  the  Fabrication  of 
Glass:  by  Mr,  Marcel  de  Serres,  Inspector  of  Arts>. 
Sciences  and  Manufactures  *. 

My  object  is  to  giro  some  account  of  the  attempt  made  Sulphate  of 
by  Dr.Gehlen  to  employ  the  sulphate  of  soda  in  glass. -^^^ 
works;  and  as  I  have  had  an  opportunity  of  seeing  the  re- ing, 
suits  of  his  experiments,  and  conversing  with  him  on  the 
subject  of  those,  which  he  still  intends  to  make,  on  the 

•  Abridged  from  Ann.  de  Chiro,  vol.  Jxxyi,  p.  172. 
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different  substances  that  may  be  employed  in  glass-houses, 

I  conceive,  that  the  following  particulars  will*  not  be  an. 

interesting.    Tbey  who  wish  for  information  more  at  large 

may  find  it  in  the  work  which  Dr.  Gehlen  has  lately  pub. 

lished,  entitled  Reytrage  zur  wisscnschaftlichen  Begruen. 

dung  der  Glasmackerkumt,  Attempt  to  establish  the  Art 

of  Glassmaking  on  Scientific  Principles,  Munich,  1810. 
From  a  number  of  experiments,  made  in  the  large  way 

by  Mr.  Francis  Baadcr  and  Dr.  G  eh  ten,  it  appears  ; 
General  obser-      1,  That  sulphate  of  soda  perfectly  freed  from  its  water 
vauons.         Qf  crystallization,  may  be  very  successfully  employed  in 

manufacturing  fine  white  glass,  without  the  addition  of  pot. 

ash  or  soda. 

Advantages.  2>  That  in  using  this  flux  there  is  a  considerable  gain  in 
point  of  time  ;  and  consequently  in  the  product  of  a  given 
furnace,  and  in  materials.  These  advantages  arise  from  a 
larger  quantity  of  silex  being  dissolred  by  sulphate  of  soda 
freed  from  its  water  of  crystallization. 
Rwjuire*  con-  3,  That  it  only  requires  great  accuracy  in  the  addition  of 
e  care.  |j,e  quantity  of  charcoal  necessary  to  effect  the  decompo- 
sition of  the  sulphate  of  soda.  This  is  so  essential,  thai 
sometimes  a  single  hundredth  pdrt  too  much,  or  too  little, 
almost  spoils  the  vitrification,  or  colours  the  glass.  It 
must  be  observed  tdo,  that  it  is  difficult  to  give  precise  di- 
rections for  the  quantity  of  charcoal  to  be  employed,  be- 
cause the  proportion  must  vary  according  to  its  dryness  or 
moisture.  If  it  be  moist,  it  will  yield  more  carbonic  acid, 
which  cannot  certainly  be  advantageous  to  the  vitrification. 
Should  be  first  4.  That  sulphate  of  soda  cannot  be  employed  so  well  in 
substance  in  the  melting  pots;  but  that  it  is  better  first  to 
make  a  solphurct  of  6oda,  in  order  to  get  rid  of  the  large 
quantity  of  carbonic  acid,  which  is  formed  In  the  disoxi. 
dation  of  the  sulphuric  acid,  and  would  cause  too  great  an 
effervescence  in  the  melted  matter. 
Glase-gall.  5,  That  the  glass-gall  is  decomposed  by  an  addition  of 

charcoal  in  all  the  other  manufactures  of  glass,  which  hi  8 
great  advantage,  because  this  gall  is  the  greatest  enemy  to 
the  manufacture  of  fine  glass. 

Tecoliar  atten-  6,  That  the  pots,  in  which  the  glass  is  melted  by  means 
tionioihcpott.of  8afphilte  of  80da>  m08t  be  made  with  mQch  urtf  ftnd 

wift 


decomposed 
into  a  sulphu- 
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with  a  different  proportion  of  materials,  because  this  class 
attacks  them  much  more  than  that  made  with  potash. 

7,  That  sulphate  of  soda  may  be  Tery  well  prepared  by  Preparation  of 
decomposing  muriate  of  soda;  and  for  this  purpose  the ^ sulph*te- 
waste  of  ritriol  manufactories  may  be  employed,  which  is  a 
considerable  sating. 

8,  Lastly,  it  Is  well  known,  that,  when  fine  glass  is  Blebs  in  glass, 
made,  and  more  soda  or  potash  is  mixed  in  it  than  in  com. 

mon  glass,  the  glass,  if  not  properly  cooled  before  it  is 
wrought,  though  at  first  r cry  pore,  begins  soon  to  enter 
into  fermentation  while  working,  and  afterward  appears 
full  of  blebs.  It  is  observable,  that  glass  made  with  fold* 
,  spar  containing  potash  always  abounds  in  blebs ;  yet  it  is 
possible,  to  make  good  glass  of  it,  and  thus  turn  to  ac- 
count the  potash  contained  in  it. 

- 

Experiments* 

As  the  sentiments  of  KreSchmann,  Pott,  Laxmann,  Gren,  Experiments. 
Lampadios,  Van  Moos,  and  Pajot-Dcscharmes,  respect- 
ing the  use  of  sulphate  and  muriate  of  soda  in  the  fabrica- 
tion of  glass,  differ  widely,  it  was  necessary  to  make  the 
following  experiments)  to  ascertain  the  processes,  that  might 
answer. 

1.  First  a  mixture  of  quartz  and  sulphate  of  soda,  in  Experiment  1. 
the  proportions  of  100  to  60,  was  made,  and  exposed  to  the 

fire  of  a  glass-house  furnace  twenty-two  hours.  At  the 
end  of  this  time  no  ratification  had  taken  place,  or 

at  least  it  was  imperfect,  however  high  the  heat  was  car- 

..  -i 

fSBOj, 

2.  Quartz,  sulphate  of  soda,  and  burnt  lime,  were  taken  Experiments, 
fn  the  proportions  of  100,  100,  and  15,  and  heated.  A 

Second  mixture  was  made  in  the  proportions  of  100,  50, 
and  20 ;  and  a  third  in  the  proportions  of  100,  54,  and  17. 
The  third  mixture  was  heated  in  a  furnace  the  fire  of 
which  was  urged  by  bellows.  At  the  expiration  of  four 
hours  more  vitrification  had  taken  place,  it  is  true,  than  in 
the  first  experiment;  but  the  glass  was  very  stiff,  and  as  it 
were  stony. 

3.  Quartz,  calcined  potash,  lime,  and  sulphate  of  soda,  Experiment  a. 
were  mixed  in  the  proportions  of  100,  10,  17,  and  43,  and 

at 
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- 

at  the  expiration  of  an  hour  and  a  half  the  result  was  the 
same. 

Experiment  4.  4.  Quartz,  sulphate  of  soda,  lime,  and  charcoal  dust 
were  mixed  in  the  proportion  of  100,  54,  and  14.  for  the 
former  three  :  and  the  charcoal  was  varied  from  4  to  4'2f 
4*4,  and  4'5.  These  mixtures  were  left  in  the  fire  an  hour, 
and  a  brownish  yellow  or  sometimes  colourless  gUss  was 
obtained,  the  colour  always  depending  on  the  proportion 

r  * 

of  charcoal  employed. 

Experiments.  5.  In  the  5th  experiment  quartz  was  mixed  with  sul- 
phuret  of  soda,  obtained  from  carbonate  of  soda  and  sul- 
phur heated  together  till  no  more  sulphur  was  sublimed,  in 
the  proportion  of  100  to  60 : 

Experiment  6.  6.  In  the  6th  quartz  was  mixed  with  sulphftret  of  soda, 
obtained  from  eight  parts  of  calcined  sulphate  of  soda  ao4 
one  of  charcoal  dust,  and  lime,  in  the  proportions  of  100, 
45,  and  17  : 

Experiment  7.  IR  *ne  7th'  quartz  was  mixed  with  sulphate  of  soda, 
sulphurct  of  soda,  and  lime,  in  the  proportions  of  100^ 
24,24,  and  17;  and  also  in  those  of,  100,  2  5  or  3,  45, 
and  17.  The  mixture  was  left  in  the  fire  an  hour.  These 
experiments  gave  the  same  result  as  the  4th.  When  these 
trials,  and  many  more,  the  particulars  of  which  it  is  un- 
necessary to  recite,  bad  been  made,  the  process  was  at- 
tempted in  the  large  way.  The  mixture  was  formed  of  100 
parts  quartz,  54  sulphate  of  soda,  17  lime,  and  5  char- 
coal. During  the  fusion,  a  shovelful  of  burning  charcoal 
from  the  furnace  was  thrown  in,  the  fire  parts  proving  too 
little  in  the  circumstances,  that  took  place  in  the  glass  fur- 
nace.  The  general  results  of  these  experiments  were: 

General  results     1*  That  sulphate  of  soda  may  be  employed  in  glass. 

<>r*  the  expert-  making,  without  any  addition  of  potash  or  of  soda.  The 
glass  obtained  by  this  process  is  as  beautiful  and  as  white 
as  glass  made  with  the  usual  materials,  and  has  all  the  same 
qualities. 

2.  That  the  vitrification  of  sulphate  of  soda  with  cpjarfr 
is  very  imperfect  even  in  the  strongest  fire.  It  is  more 
complete,  if  lime  be  added,  but  then  it  requires  a  great 
deal  of  time  and  fuel:  and  it  is  rendered  perfect  by  the  help 
of  a  substance,  tfcat  decomposes  the  sulphuric  acid  of 

the 
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the  sulphate  of  soda,  and  thus  removes  the  obstacle,  that 
prevents  the  soda  from  acting  on  the  silex.  The  best  me- 
dium that  can  be  employed  is  charcoal,  or  for  fliut  glass 
metallic  lead. 

This  decomposition  may  be  conducted  during  the  ▼atrifi-  Precautions 
cation,  or  previous  to  it.  The  methods  employed  must  bcCCs8ar> 
varied  according  to  circumstances,  but  it  is  essential  to  ob. 
serve,  1st,  the  property  .charcoal  has  of  colouring  glass, 
even  when  in  very  small  quantity  ;  this  property  of  char- 
coal, not  being  exceeded  by  any  of  the  metallic  oxides 
hitherto  known :  2dly,  the  preference  to  be  given  to  lime 
reduced  to  powder,  dissolved  in  water,  and  heated  anew, 
'  before  lime  slacked  in  the  air:  3dly,  the  great  effervescence 
of  the  glass,  when  sulphate  of  soda  is  employed,  an  effer- 
vescencc,  however,  not  greater,  than  sometimes  arises  from 
common  soda ;  and  hence  the  precaution  that  must  be  taken 
to  add  it  in  smaller  successive  portions,  than  if  potash 
were  employed  :  4thly,  that  the  work  must  be  carefully 
distributed  in  glasshouses  of  this  kind,  not  to  be  troubled 
by  this  effervescence:  5thJy,  that  sulphuret  of  soda  may 
be  more  useful  in  glassmaking  tjian  sulphate  of  soda:  and 
lastly,  care  must  be  taken  in  preparing  the  pots,  because 
the  sulphate  of  soda  has  a  particular  effect,  as  every  other 
flux  has. 


VI. 

On  (he  Cause  of  the  Refrigeration  observed  in  Animals 
erposed  to  a  high  Degree  of  heat:  by  Francis  De- 

X  A  ROCHE,  M.  D.  *. 

HE  animal  economy  presents  us  with  phenomena,  which,  The  animal 
differing  in  their  nature  from  those  exhibited  by  inorganic ^7^^ 
bodies,  cannot  be  explained  by  the  ordinary  results  of  the  as  well  as  phy- 
la ws  of  physics  ;  while  at  the  same  time  it  produces  others, sical  laW8, 
which,  being  more  or  less  similar  to  physical  effects,  are 
apparently  derived  from  the  same  laws.  Some  physiologists, 

•  Journal  de  Physique,  vol.  lxxi,  p.  289.   Read  to  the  Institute 
the  6th  of  November,  1809. 
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Mechanical     It  is  true,  struck  with  the  err  ours  committed  by  those,  who 

L^^Jied1*  haTe  had  a  raSc  for  MC'iD»ng  «*«7  *h»og  to  mechanical 
too  Ux.         laws,  will  not  admit  any  explanation  of  this  kind  in  the 
animal  economy.    They  are  of  opinion,  that  the  pheno- 
mena, essentially  connected  with  the  exercise  of  life,  most 
depend  on  the  laws  that  govern  vitality;  and  not  on  phy- 
sical laws,  which  have  little  apparent  connection  with  the 
former,  and  very  frequently  seem  in  opposition  to  them. 
But  is  not  this  opinion  founded  on  reasoning  rather  than  ex* 
But  not  wholly  pcriment  ?  And  if  some  of  the  phenomena  of  life  appear 
to  be  rejected.  ^Q  jje  contradictory  to  those  laws,  to  which  inanimate  bodies 
are  subject,  must  we  thence  infer,  that  it  is  the  same  with 
alt  of  them  ?  Thia  reasoning,  erroneous  in  itself,  would  be 
contradictory  to  experience.     Who,  indeed,  can  over- 
look the  influence  of  physical  causes  in  several  of  the  phe- 
nomena of  the  animal  economy ;  such  for  instance  as  dis- 
tinct vision,  which  depends  essentially  on  the  refracting 
powers  of  the  humours  of  the  eye;  or  the  movements  of 
our  limbs,  in  which  our  bones  act  as  levers,  our  tendons  as 
cords?    It  is  true,  that  physical  causes  alone  are  not  suf- 
ficient to  produce  these  results,  and  vital  causes*  powerfully 
coocur  in  them;  but  the  influence  of  the  former  is  not  the 
Commonly     less  e? ident.  Generally  speaking  it  may  be  said,  that  there  is 
both  act :        scarcely  a  phenomenon  of  the  animal  economy,  which  is 
sometimes  one  not  owing  to  both.    Sometimes  the  influence  of  physical 
predominating,  ^uses  is  predominant,  at  others  that  of  the  vital ;  and  frc 
im°*      quently  it  is  difficult  to  determine  with  precision  what  be- 


long* to  one,  and  what  to  the  other.  It  is  of  no  small 
sequence,  however,  to  attain  this  object;  and  the 
capable  of  leading  to  it  may  be  ranked  among  the  most  im- 
portant in  physiology.     If  we  can  ever  hope  to 


Vital  causes.  *  When  I  speak  of  vital  causes  and  vital  laws,  I  do  not  mean  to 
assert,  that  they  are  actually  different  from  the  general  laws,  that 
govern  inanimate  matter,  and  independent  of  them:  they  arc, 
perhaps,  only  modifications  of  them ;  but  I  am  of  opinion,  that, 
in  the  present  state  of  science,  we  must  admit  them,  if  we  would 
acquire  tolerably  accurate  ideas  of  the  mode,  in  which  the  dif- 
ferent functions  of  organic  bodies  are  executed.  We  are  yet  far 
from  having  reached  the  period,  when  many  of  the  phenomena 
exhibited  by  these  bodies  may  be  referred  to  the  laws  of  physics. 

quire 
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quire  precise  notions  of  the  vital  powers,  and  how  they 
differ  from  physical,  it  must  be  by  observing  what  is  pe- 
culiar to  them  io,the  vital,  functions,  not  by  vaguely  as- 
cribing  to  them  all  the  phenomena  of  organic  bodies. 

One  of  the  phenomena,  in  wliich  it  seems  to  me  most  Animals  ex- 
easy  to  make  the  distinction,  is  that  exhibited  by  animals  J10*01* to  a  *)« 
exposed  to  a  high  degree  of  heat.    It  is  well  known  that  generate  cold, 
they  then  assume  a  temperature  much  below  that  of  the 
surrounding  medium.    It  is  near  half  a  century  since  this 
remarkable  faculty  in  animals  was  noticed ;  and  it  has  sub* 
6equeotly  given  rise  to  various  experiments,  particularly 
those  made  conjointly  by  Sir  J.  Bunks,  Sir  C.  Blagden, 
Dr,  Fordyce,  and  some  other  philosophers :  but  we  have 
Dot  yet  any  precise  ideas  of  its  cause,  which  some  suppose 
to  be  the  refrigeration  produced  by  the  evaporation  of  the 
perspirable  matter,  others  the  same  with  that  of  animal 
beat,  whether  they  imagine  themselves  acquainted  with  this, 
or  believe  it  to  be  yet  unknown.    Some  considerations  on 
this  question  will  form  the  subject  of  the  present  paper : 
but  I  think  it  necessary  in  the  first  place  to  repeat  an  ob* 
servatton,  which  I  made  some  years  ago*;  this  is,  that  we  but  not  in  such 
form  a  greatly  exaggerated  notion  of  this  phenomenon, a  <*«gree  a*  «• 
when  we  suppose  the  faculty  of  producing  cold  in  animals  po^L°n  7  *U?" 
is  as  striking,  as  that  of  producing  heat.    I  believe  I  have 
proved,  that  this  opioion,  which  has  generally  prevailed 
since  the  publication  of  the  experiments  abovementioned, 
Is  altogether  erroneous.    In  fact,  in  a  number  of  ex  peri- Their  heat  in- 
meats  made  in  common  with  my  friend  Dr.  Berger,  I  con-creased 
stantly  found,  that  the  temperature  of  animals  exposed  to 
a  higher  heat  than  35°  or  40°  cent.  [95°  or  104°  F.]  rose 
In  a  very  striking  degree,  without  however  reaching  that  of 
the  surrounding  medium.    I  frequently  obserred,  that  this 
rise  of  temperature  amounted  to  0°  or  7°  [10  8*  or 
F.]  ;  and  I  even  ascertained,  that,  when  the  external 
heat  is  very  considerable,  this  increase  of  temperature  has 

•  In  my  inaugural  dissertation,  entitled  Experiments  on  the 
Effects  that  a  high  Degree  of  Heat  produces  in  the  Animal  Eco- 
nomy. See,  Collection  of  Theses  of  the  Medical  School  at  Fans, 
for  1806,  No.  11. 
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without  limit,  no  limit  but  the  death  of  the  animal,  which  is  Us  necessary 
consequence.  In  these  experiments  I  ascertained  the  tem- 
perature of  thc-animals  by  a  method,  of  the  accuracy  of 
which  there  can  be  no  doubt;  that  is,  by  introducing  a 
considerable  way  into  the  rectum  the  bulb  of  a  thermo- 
meter purposely  made  very  small.  I  found  a  similar  in- 
crease of  temperature  in  the  human  subject,  by  means  of  a 
A  man  in hor  thermometer  introduced  into  the  mouth:  and  I  even  ob* 
helui  free'1*1  his*er? ^  Yery  strikingly  in  a  case,  where  the  head  could  be 
a  fleeted  only  by  means  of  the  circulation ;  that  of  a  person 
placed  in  a  box  filled  with  hot  vapour,  but  having  his  head 
out  of  it. 

The  faculty  of     It  follows  from  these  facts,  that  the  faculty  of  producing 
j*oducuj£  cold  ^gjj  js  muc|,  more  limited  than  is  commonly  supposed ;  not 
that  it  is  imaginary.    Too  many  facts  attest  its  existence, 
for  it  to  be  doubted :  it  is  desirable,  therefore,  to  ascer- 
tain its  cause.;  and  this  1  shall  attempt  to  do. 
Jtscansesup-      *  hare  said  abote,  that  some  suppose  this  cause  to  be 
pwett  to  be  die  the  same  with  that  of  animal  heat;  and  they  ground  this 
S^toducing*1  °pin*on  0,1  *ne  results  of  the  experiments  of  Blagden  and 
Fordyce,  from  which  it  would  seem  we  may  infer,  that 
animals  preserve  a  uniform  temperature,  whatever  may  be 
the  heat  of  the  surrounding  medium  ;  and  that  consequent* 
ly  their  faculty  of  producing  cold  is  as  decided  as  that  of 
Tim  is  a  mis-   producing  heat.    Indeed,  if  it  were  thus,  it  would  be  na- 
tural  to  conceive  this  uniformity  of  temperature  as  one  and 
the  same  phenomenon,  originating  from  a  single  cause :  bnt 
this  not  being  the  precise  fact,  as  I  have  shown,  we  may 
presume  the  conclusion  to  be  erroneous, 
rroof  from  a       There  is  one  obaerration,  that  tends  strongly  to  support 
similar  faculty  this  opinion.    It  is,  that  cold-blooded  animals  possess  the 
flooded  facu)tT  0f  preserving  a  temperature  below  that  of  the  sur. 
rounding  medium,  when  this  is  elevated,  as  much  or  more 
than  warm-blooded  aoimals:  though,  if  this  faculty  arose 
from  the  same  cause,  as  that  which  produces  animal  heat, 
cold-blooded  animals  should  be  nearly  destitute  of  it.  The 
truth  of.  this  assertion  I  have  shown  by  several  experi- 
ments in  tho  paper  already  quoted  ;  and  the  following, 
which  I  lately  made,  appear  to  me  to  render  it  unques- 
tionable. 

la 
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In  a  store  I  exposed  to  a  mean  temperature  of  45°  Experiments 
[113p  F.]  a  rabbit,  the  temperature  of  which  before  the  on  a  rabblt 
experiment  was  39*7°  £103*46°  F.],  After  remaining  there 
an  hour  and  forty  minutes,  it  had  acquired  a  temperature 
of  43*8  [110*84°  F.].    A  frog,  exposed  in  the  same  stove  and  two  frogs, 
to  a  similar  heat,  acquired  in  one  hour  a  temperature  of 
26*7°  [80*0<5o  F.];  which  it  preserved  during  the  rest  of 
the  time  it  remained  in  the  stove,  being  half  an  hour.  The 
temperature  of  another  frog,  exposed  to  a  mean  beat  of 
46-2°  [115*16°  F.],  rose  to  28°  [82*4*  F.],  at  which  it 
became  stationary. 

They  who  have  imagined,  that  there  was  no  necessary  Snme  have  *up- 

.  ,  *      .      .  .  .i         ,  posed  the*  cold 

connection  between  the  cause  of  animal  heat,  and  that  of  produced  by 
the  cold  sometimes  produced  in  the  animals,  hare  supposed,  evaporation, 
that  the  latter  might  be  occasioned  by  the  evaporation  that 
,  takes  place,  either  at  the  surface  of  the  body,  or  in  the  - 
lungs ;  thus  comparing  this  phenomena  with  the  cooling 
of  inanimate  bodies,  the  surface  of  which  is  wet.  For 
this  ingenious  comparison  we  are  indebted  to  Franklin; 
but  is  it  just  ?  The  only  experiments  made  till  lately,  with  This  eonfradict- 
*  a  view  to  sol? e  this  question,  those  of  Sir  C.  Blagdcn  and  £nb*«  ™  ex' 
his  coadjutors,  and  those  of  Dr.  Crawford,  seem  to  in. 
dicate,  that  it  is  not.    Those  I  made  myself  a  few  years  confirmed  by 
ago,  and  of  whkh  I  have  given  an  account  in  the  thesis  others- 
already  quoted,  led  me,  on  the  contrary,  to  adopt  the  sup- 
position of  Dr.  Franklin;  though  they  did  not  allow  me  to 
form  a  decisive  opinion.    I  have  since  attempted  some  new 
ones,  which,  confirming  the  results  I  had  before  obtained, 
appear  to  me  calculated  to  remove  all  doubts  on  the  subject. 
Of  these  I  shall  give  the  results  preceded  by  a  brief  account 
of  those  I  formerly  published. 

The  principal  ohjecf  of  the  latter  was  to  ascertain  the  The  immfli- 
vafidity  of  the  objection  commonly  made  to  Franklin's  cc^\^ J«a 
theory,  that  the  cooling  produced  by  evaporation  is  insuf-  alleged. 
detent,  to  explain  the  difference  observed  between  the  tem- 
perature of  animals  exposed  to  a  high  degree  of  heat  and 
that  of  .the  surrounding  medium.    To  determine  this  it  was 
sufficient,  to  examine  the  comparative  influence  of  heat  on 
the  temperature  of  animals,  and  on  that  of  inanimate  sub. 
unces  wetted  all  over.    For  this  purpose  I  exposed  at  the  Comparative 
I  same  CXI'erimenu- 
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same  time,  and  side  by  side,  in  a  stove,  various, animals, 
alcarrazas  filled  with  water,  and  wet  sponges.  In  making 
this  experiment,  which  I  have  several  times  repeated,  I 
constantly  observed,  that  the  alcarrazas  and  sponges, 
whether  I  introduced  them  into  the  stove  cold,  or  previous. 
)y  warmed,  assumed  a  temperature  below  that  acquired  by 
the  warm-b!ootl«'dt  animals,  bttt  nearly  the  same  as  that  of 
the  cold-blooded*.  From  these  results  then  we  m3y  infer, 
Evaporation  an  that  evaporation  is  sufficient,  to  produce  a  refrigeration  as 
*dcquate cau5e' great,  if  not  greater  than  that  observed  in  animals;  and 
hence  we  may  presume,  that  it  is  the  cause  of  the  latter. 
It  would  be  wrong  however,  to  consider  the  latter  as  a  ne. 
ccssary  consequence  of  the  preceding  proposition.  The 
possibility  of  a  thing  is  not  a  sufficient  ground  for  our  con- 
cluding, that  it  actually  is.   Accordingly,  when  I  publish. 

•  To  render  the  experiment  completely  accurate,  it  would  hare 
been  necessary  to  ascertain  the  final  temperature,  that  would  have 
been  acquired  both  by  the  animals  and  the  inanimate  substance*, 
when  the  heat  bad  produced  its  utmost  effect  on  them.  This  I 
found  very  difficult  with  respect  to  warm-blooded  animals:  a  long 
continued  heat  exhausting  thrm  greatly,  I  satisfied  myself  with'  an 
approximation  to  the  limit.  1  generally  waited,  till  the  inanimate 
substances  had  attained  it ;  which  was  much  more  easy,  because  1 
took  care  previous  to  the  experiment,  to  raise  their  temperature 
nearly  to  the  point,  at  which  it  would  ultimately  arrive  by  their 
exposure  in  the  stove. 

1  shall  here  give  the  result  of  two  experiments  of  the  same  kind, 
lately  tried. 

Results  of  ex-      I  enclosed  iu  one  basket,  separating  them  only  by  an  open  par- 
periroents.       titton,  a  rabbit,  and  an  alcarraza  full  of  water;  and  placet!  them 
in  a  stove,  the  mean  heat  of  which,  during  the  experiment,  was 
45°  [113°  F.].   The  temperature  of  the  rabbit,  when  introduced, 
was  39'7°  [ld3'46°  F.]  ;  that  of  the  alcarraza  about  35°  [95*  F.]. 
The  temperature  of  the  rabbit  gradually  rose  to  43'8°  [1 10-84*F.3 
that  of  the  alcarraza,  on  the  contrary,  fell  to3T4°  [88*52*  WJ],  at, 
whiah  point  it  appeared  to  continue  stationary. 

In  the  second  experiment  I  exposed,  in  the  same  stove,  to  a 
mean  temperature  of  36'5e  [P7*7*  F  ],  two  small  sponges  and  a 
frog.  The  latter,  which  was  placed  between  the  two  sponges,  ac- 
quired, in  the  course  of  an  hour,  the  stationary  temperature  cq 
2*  2#  [82-76*  F.],  the  sponge  on  the  left  that  of  27  9*  [82*22*  F-] 
and  the  sponge. on  the  right  that  of  U7o°  [81*68Q  F.]. 
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ed  these  results,  I  did  not  pretend  to  decide,  that  evapora- 
tion was  the  true  cause  of  the  phenomenon  in  question  ;  I 
merely  held  out  this  opinion  as  plausible :  at  present  I  think 
I  can  give  direct  proofs  of  its  justice. 

It  evaporation  be  the  sole  cause  that  produces  the  re-  Test  of  its  cf- 
frigcratiou  of  animals  exposed  to  a  high  degree  of  beat,  h^7 
is  evident,  that  by  suppressing  it  both  on  the  surface  of  the 
body  and  Hi  the  interior  of  the  lungs,  this  refrigeration  will 
be  prevented,  and  the  animals  must  acquire  a  temperature 
equal  or  superior  to  that  of  the  medium,  in  which  they  are 
immersed.  If  we  do  oot  obtaio  this  result,  it  is  a  proof  of 
the  insufficiency  of  this  cause :  if,  on  the  contrary,  the 
means  employed  for  suppressing  evaporation  beiog  such  as 
not  to  disturb  the  exercise  of  the  other  functions  of  the 
animal,  we  perceive  a  cessation  of  the  phenomenon,  for 
which  wo  are  endeavouring  to  account;  we  may  conclude, 
with  equal  reason,  that  it  was  owing  to  evaporation. 

This  mode  of  ascertaining  the' influence  of  evaporation  Experimentt 
In  this  phenomenon  naturally  offered  itself  to  the  minds  of wiUl  ihisview 
those,  who  have  instituted  inquiries  on  the  subject.  Some 
experiments  have  been  tried  with  this  view ;  hut  they  have 
neither  been  numerous,  nor  very  decisive.    One  was  by  Dr.  by  Dr.  Fordyc* 
Fordyce.    This  gentleman,  having  introduced  a  large  quan- 
tity of  aqueous  vapour  into  a  heated  room,  thought  he 
perceived,  that  the  heat  incommoded  him  more,  but  that 
his  temperature  remained  scarcely  the  less  stationary.    It  is 
to  be  observed,  that  the  time  ho  passed  in  this  room  wa9 
too  short,  to  heat  very  perceptibly  a  mass  so  considerable 
as  that  of  the  human  body.    No  positive  inference  there- 
fore can  be  drawn  from  this  experiment ;  any  more  than 
from  that,  in  which  Dr.  Crawford  attempted  to  ascertain  and  Dr.  Craw- 
the  influence  of  a  warm  bath  on  the  temperature  of  a  dog ; ford* 
the  mode  in  which  he  measured  this  temperature  being  too 
inexact,  and,  besides,  the  effect  of  the  water  being  capable 
of  suppressing  the  cuticular  evaporation  merely,  not  the 
pulmonary.    The  experiments  which  the  same  gentleman 
tried  with  frogs,  animals  in  which  the  pulmonary  evapora- 
tion must  be  inconsiderable,  would  be  more  decisive,  if  the 
results  he  gives  were  agreeable  to  observation.    But  I  have 
satisfied  myself,  that  this  is  not  the  case.    Numerous  ex-  Frogs  acquire 

perimeats, the  »«np««-"* 
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ture  of  water  in  penmen ts,  made  with  care,  have  convinced  me,  that  frogs 
wbich  ****  are-  constantly  acquire  the  temperature  of  the  water  io  which 
they  are  immersed,  let  its  heat  be  what  it  may,  and  that  io 
this  respect  there  is  no  difference  between  dead  and  living 
frogs*. 

These  arc  all  the  experiments,  as  far  as  I  know,  that 
have  been  tried  to  ascertain  what  would  happen,  wben  men 
or  animals  are  exposed  to  a  high  degree  of  heat,  without 
any  evaporation  being  able  to  take  place  from  the  surface* 
New  enperi-  of  their  bodies.  Their  insufficiency  is  evident.  New  ones 
incuts  made  therefore  cannot  bo  uninteresting,  and  these  I  have  at- 
tempted. 

on  the  plan  of  With  this  view  I  had  recourse  to  the  means  employed  by 
Dr.  Fordyce.  Fordyce,  but  with  this  difference ;  instead  of  trying 

the  experiments  with  man,  I  employed  animals  of  small 
size,  that  their  mass  might  be  more  quickly  heated.  In 
fact  it  is  well  adapted  to  the  end  proposed  ;  for  it  is  ob. 
vious,  that  if  an  animal  be  placed  in  air  loaded  with 
vapour,  there  can  be  no  evaporation  of  the  fluid  exhaled 
either  oo  the  surface  of  its  body,  or  from  its  lungs ;  and 
yet  it  may  continue  the  exercise  of  its  functions  as  freely  as 
in  dry  air.    The  apparatus  I  employed  allowed  me  to  dis- 
tribute the  vapour  pretty  uniformly  throughout  the  space 
occupied  by  the  animals,  and  to  regulate  the  quantity  at 
pleasure.    The  following  is  a  description  of  it. 
The  apparatus     A  A,  PI.  X,  fig.  1,  is  a  box,  about  forty  inches  high, 
described.       twenty  broad,  and  sixteen  deep:  divided  into  two  com- 
partments by  an  open  partition,  shown  at  n  it  in  the  section, 
fig.  2.    At  a  a  is  a  door,  sliding  in  a  groove,  and  opening 
into  the  upper  chamber  ;  in  which  is  a  circular  wicker  cage, 
ft  fig  2,  with  a  door  opening  opposite  that  of  the  outer 
box.  Io  this  cage  the  animals  were  placed.   A  thermometer, 
with  a  very  long  stem  and  small  bulb,  is  fixed  in  the  centre 
of  this  cage.    It  is  protected  from  injury  by  an  open 
wicker  case,  mm  fig.  2;  and  reaches  above  the  top  of  the 
box,  fig.  1,  at  6,  where  it  is  graduated.    The  vapour  is 
generated  in  a  small  tin  boiler  C  C,  heated  by  means  of  the 


*  See  my  Essay  on  the  Effects  produced  in  the  Animal 
nc-my  by  a  high  Degree  of  Heat,  p.  54  and  foil. 
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furnace  BB;  and  is  conveyed  into  the  box  by  a  tube  cc. 
Over  the  aperture  of  this  tube,  within  the  box,  is  placed 
at  a  little  distance  a  plate  //,  fig.  2,  about  four  inches 
square;  which  prevents  its  ascending  in  a  direct  current  to 
the  top,  and  causes  it  to  be  distributed  pretty  uniformly 
throughout  the  apparatus.  Toward  the  bottom  of  the  tube 
•f  communication  cc  is  a  cock,  so  constructed,  that  the 
Tapoor  may  pass  through  a  lateral  opening,  or  through  the 
tube  itself,  or  through  both  at  once.  This  allows  the 
quantity  of  Tapour  admitted  into  the  apparatus,  and  con- 
sequently the  temperature,  to  be  regulated  at  will.  This  is 
the  more  easy,  as  by  means  of  a  very  simple  contrivance, 
the  key  of  the  cock  may  be  turned,  without  losing  sight  of 
the  thermometer,  that  indicates  the  temperature  of  the  box. 
To  the  key  of  the  cock  is  affixed  a  pretty  long  lever,  ee, 
from  each  end  of  which  a  string  passes  to  the  correspond, 
ing  end  of  a  lever  of  the  same  length,  ddy  turning  on  a 
pivot  fixed  on  the  top  of  the  box.  Of  course  by  moving 
the  lever  dda  similar  motion  will  be  given  to  ee.  A  sec- 
tion of  the  cock  is  given  at  fig.  3.  In  the  top  of  the  boiler 
C  C  is  a  funnel  with  a  cock,  by  means  of  which  it  can  be 
replenished  with  water  when  necessary. 

Into  this  apparatus  I  introduced  successively  warm-blood.  Experiments, 
cd  animals  of  different  kinds,  and  frogs:  I  exposed  them 
to  different  degrees  of  heat :  and  I  carefully  examined  their 
temperature,  both  before  and  after  the  experiment,  by 
meaus  of  a  thermometer  introduced  into  the  rectum,  or 
plunged  deep  into  the  oesophagus.  The  results  I  obtained 
are  given  in  the  following  table. 

•  ■  a 
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I  shall  here  subjoin  some  remarks  with  regard  to  the  ob-  Remarks  on 
serrations  in  this  table. 

of  which  I  hare  given  the  re.  others  mad*. 
I  made  many  others,  on  the  accuracy  of  which  I 
cdhld  not  equally  depend.    Their  results  however 


Whatever  precautions  I  took  to  prevent  it,  there  Were  The  heat  not 
always  some  variations  in  (he  temperature  of  the  apparatus  a*1"**' 
during  the  experiment.    These  variations  did  not  in  general 
exceed  one  degree  [1*8°  F]  ;  but  sometimes  they  amounted 
to  3*  [5-4?  F.],  though  for  a  very  short  period. 

When  I  employed  the  same  animal  in  different  expert. Animals. 
I  always  suffered  at  least  twenty-four  hours  to  elapse 


The  different  thermometers  I  employed  not  being  uniform  Thermometers, 
in  their  motion*,  I  examined  these  with  care,  and  formed  a, 
particular  scale  of  reduction  for  each,  by  means  of  which. 
I  reduced  the  several  results  of  the  different  observations  to 
one  common  scale.  Though  I  bavo  employed  tenths  of  a. 
degree  in  noting  the  results,  I  do  not  pretend  to  have  been 
always  thus  exact  in  my  observations;  but  I  chose  rather  to 
express  them  thus,  than  to  commit  voluntary  errours.  The 
erroura  1  hate  committed  involuntarily  however  cannot  at 
any  time  have  exceeded  a  quarter  of  a  degree. 

The  temperature  of  an  animal  previous  to  Its  in  trod  uc  previous  tem- 
tion  into  the  apparatus  has  frequently  exhibited  trifling!*™**- 
differences,  the  cause  of  which  I  could  not  ascertain. 

It  was  not  easy  to  ascertain  the  temperature  of  the  frogs  Management  of 
immediately  on  their  being  taken  out  of  the  box,  and  with-lh* 
out  its  being  influenced  by  the  contact  of  the  bands  or  the 
external  ait.  To.  effect  this,  I  tied  the  animal  on  a  kind 
of  cart  made  for  the  purpose,  and  placed  a  thermometer 
with  a  very  small  bulb,  so  as  to  remain  in  its  mouth,  or 
rather  in.  its  stomach.  On  opening  the  box,  I  had  only  to 
take  out  the  cart  quickly,  and  examine  the  degree  indicated 


On  looking  at  the  table  we  perceive,  that  the  tempera- The  tempera- 
tare  of  the  warm-blooded  animals  uniformly  rose  two  or^^f*; 
three  degrees  at  least  above  the  moist  air,  in  which  theyof  the  medium, 
were  immersed ;  whence  it  is  evident,  that  the  faculty  of 

B  b  2  producing 
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producing  cold  was  annihilated  in  them,  and  consequently 
that  this  faculty  is  essentially  dependent  on  evaporation. 
It  is  true,  that  the  heat,  to  which  these  animals  were  exposed, 
did  not  exceed  their  natural  temperature  by  two  degrees 
E«-6°  F.]  ;  and  it  might  be  supposed,  that  the  faculty  of 
producing  cold  would  have  been  displayed  by  them  at  higher 
Thfcy  could  not  temperatures.    But  this  objection  will  vanish,  if  we  con- 

h£hr^°h«t  *  Bidcr>  tnftt  death  wou,d  nayc  DCen  tn€  necessary  consequence 
Ung.  of  their  exposure  for  a  time  of  any  continuance  to  a  moist 

heat,  greater  than  that  to  which  I  subjected  them,  and  con* 
sequently  that  this  faculty  would  have  beeo  extinguished  in. 
them.  In  fact,  however  low  the  heat  they  endured  in  these 
experiments  may  appear  to  have  been,  they  were  always 
more  or  less  exhausted  by  it;  and  when  it  was  greater, 
they  appeared  dying  on  my  taking  them  out  of  tho  appa- 
ll killed  some,  ratas.  The  guinea  pig,  though  very  lively  in  the  morning, 
died  in  the  evening  after  experiment  10.  I  had  likewise 
a  rabbit  and  a  pigeon  that  died  after  similar  experiments, 
the  results  of  which  are  not  inserted  in  the  table* 
Why  did  the  It  may  be  asked  perhaps,  why  the  temperature  of  these 
heat  o(  l**e  ani*  animals  did  not  merely  rise  to  an  equilibrium  with  the  sur- 
rounding fluid,  instead  of  exceeding  it  by  some  degrees. 
*f  he  answer  to  this  question  is  very  simple.  The  exercise  of 
their  functions- not  having  been  disturbed,  the  cause,  what- 
ever it  is,  that  produces  animal  heat,  most  have  continued 
to  act  on  them,  and  occasion  this  rise  of  temperature.  -  It 
is  more  difficult  to  conceive,  why  this  rise  was  not  greater; 
oud  why  the  same  cause,  which  in  low  temperatures  keeps 
animals  at  20°,  40°,  or  even  80°  [36°,  72°,  or  144°  F.] 
above  that  of  the  surrounding  air,  does  not  rise  more  than 
3*  or  4°  [5*4?  or  7*2°  F.],  when  they  are  exposed  to 
heat* .  This  question  cannot  be  solved,  till  we  have  a  sa- 
tisfactory answer  to  another  of  great  importance,  that  has 
bttcn  often  debated :  "  what  is  the  cause  of  animal  heat?" 
• 

•  Fresh  experiments  that  I  have  made  since  this  paper  was  read 
to  the  Institute,  and  which  1  shall  scon  make  public,  lead  me  to 
think  that  evaporation  was  not  entirely  suppressed  in  those  I  have 
here  related:  but  these  results  instead  of  invalidating  what  I  have, 
advanced,  tend  rather  to  confirm  them. 

a  question 
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a  question  which,  as  may  be  seen  from  the  facts  I  have  *** 
adduced,  is  not  esseoUally  connected  with  that  here  dis* 
cussed. 

In  frogs,  and  I  believe  it  would  be  the  same  with  other  Remark  on 
cold-blooded  animals,  the  difference  between  their  temper fto**- 
rarure  and  that  of  the  surrounding  medium  was  always 
much  less  striking  than  in  warm-blooded  animals,  as  might 
naturally  be  expected.    This  ho  wever  has  afforded  me  an  Curious  Act  re* 
opportunity  of  making  a  remark  somewhat  curious,  DutgPocuns'  them, 
requiring  to  be  confirmed  by  repeated  experiments,  namely, 
that  the  proper  heat  of  these  animals,  or  the  excess  of  their 
temperature  over  that  of  the  surrounding  medium,  is  as 
considerable  when  they  are  exposed  to  heat,  as  when  .they 
arc  exposed  to  cold*    This  tfould  seem  to  indicate,  that  the 
cause  of  this  heat  is  not  the  same  as  in  warm-blooded  ani- 
mals, r 

From  what  has  been  said  we  may  conclude,  that  the  prc^TTie  production 

doction  of  cold,  manifested  in  animals  exposed  to  a  high  of  (j0,d  in  *ni* 

.  •     .  •    i         i  malsowinrto 

degree  of  heat,  is  to  be  classed  with  those  phenomena,  the  evaporation, 

essential  cause  of  which  is  physical.    In  this  however  we 
cannot  overlook  the  influence  of  vital  causes,  which,  as  I  in  which  vital 
have  announced  at  the  commencement  of  this  paper,  concur0*"5**  concuf* 
with  the  physical  causes  in  the  production  of  almost  all  the 
phenomena,  that  are  the  result  of  organization.    In  fact, 
the  evaporation,  that  causes  this  production  of  cold,  can- 
not take  place,  unless  the  surface  of  the  body  and  of  the 
pulmonary  cells  be  kept  constantly  moist.    And  here  the 
comparison  of  inorganic  bodies,  such  as  were  employed  hi 
xny  experiments,  ceases  to  be  exact.    The  surfaces  of  these 
were  moistened  by  transudation  only.    Those  of  animals 
are  moistened  by  perspiration,  a  very  complex  phenomenon, 
necessarily  depend  on  the  action  of  the  system  of  capillary 
vessels*    In  the  former,  the  surface  no  sooner  begins  to 
dry,  than  it  draws  from  the  interior  a  new  portion  of  moit- 
Mure.    In  the  latter,  on  the  contrary,  perspiration  must 
aequire  a  fresh  degree  of  activity,  when  the  heat  becomes 
t  considerable ;  and  this  can  take  place  only  from  an  m- 
energy  in  the  exhalant  system,  aod  perhaps  even 
throughout  the  whole  of  the  circulation.    It  is  to  be  ob- 
served, that  this  increased  activity  of  the  perspiration,  at 

least 
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least  from  the  surface  of  the  body,  it  more 
than  is  requisite  to  furnish  the  increased  evaporation^ 
Hence  that  sweat,  which,  in  most  cases,  is  nothing  more 
the  excess  of  the  fioid  perspired  above  that  carried  off 


I  shall  conclude  this  paper  with  the  following  pronoii. 
tioo,  which  I  think  I  may  venture  to  adrance  as  a  neces- 
sary consequence  of  the  observations  contained  in  it.  «  The 
production  of  cord,  manifested  in  animals  exposed  to  a 
high  degree  of  heat,  is  the  result  of  the  evaporation  of  the 
perspirable  matter ;  which,  in  consequence  of  the  increased 
action  of  the  exhalant  system,  is  so  much  the  more  con. 
siderable,  in  proportion  as  the  external  heat  is  greater.  It 
is  therefore  at  the  same  time  the  result  both  of  physical  and 
▼Ital 
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VII. 

A  new  and  expeditious  Mode  of  Budding.    By  Thomas 
Andrew  Kmoht,  Esq.  F.  R. 

Nurserymen  aptPARKINSON,  in  hisParadisus  Londoniensis,  which  was 

•nefroUfoTas>"pab,l,fced  ,0  16,9>      obser?ed»       **"  nurserymen  of  his 
'days  had  been  so  long  in  the  practice  of  substituting  one 

variety  of  frnit  for  another,  that  the  habit  of  doing  so  was 

almost  become  hereditary  amongst  them  :  were  we  to  jud^e 

from  the  modern  practice,  in  some  public  o arteries,  we 

might  suspect  the  possessors  of  them  to  be  the  offspring  of 

Intermarriages  between  the  descendants  of  those  alluded  to 

by  Parkinson.    He  has,  however,  mentioned  his  (<  very 

good  friend,  Master  John  Tradescant,"  and  "Master  Joins 

Miller,"  as  exceptions;  and  similar  exceptions  are,  I  be. 

C*«*t  of  mi*-  Here,  to  be  foond  in  modern  days.    It  must  howerer  be 

admitted,  that,  wherever  the  character  of  the  leaf 

not  expose  the  errour  of  the  grafter,  as  in  the  different 

rieties  of  the  peach  and  nectarine,  mistakes  will 

occur ;  and  therefore  a  mode  of  changing  the  rariety,  or 

♦  Transactions  of  the  Hort  Sec  rol,  v 


take. 
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of  introducing  a  branch  of  another  variety,  with  great  ex- 
pedition,  may  possible  be  acceptable  to  many  readers  of 
the  Horticultural  Transactions.  > 

The  luxuriant  shoots  of  peach  and  nectarine  trees  are  Expeditions 
generally  barren;  but  the  lateral  shoots  emitted,  in\the!nod*of  *hans* ' 
same  season,  by  them,  are  often  productive  of  fruit,  *par-  m*  *  ******* • 
ticolarly  if  treated  In  the  manner  recommended  by  me  in 
the  Horticultural  Transactions  of  1808  *.    In  the  experi- 
ments I  hare  there  described,  the  bearing  wood  was  afford* 
ed  by  the  natural  buds  of  the  luxuriant  shoots ;  but  I 
thought  it  probable,  that  such  might  as  readily  be  afforded 
by  the  inserted  bods  of  another  variety,  under  appropriate 
management.    I  therefore,  as  early  in  the  month  of  June, 
of  the  year  1808,  as  the  luxuriant  shoots  of  my  peach 
trees  were  grown  sufficiently  firm  to  permit  the  operation, 
inserted  buds  of  ether  varieties  into  them,  employing  two 
distinct  ligatures  to  bold  the  buds  in  their  places.    One  li- 
gature was  first  placed  above  the  bud  inserted;  and  upon 
the  transverse  section  through  the  bark :  the  other,  which 
had  no  further  office  than  that  of  securing  the  bud,  was 
applied  in  the  usual  way.    As  soon  as  the  bods  (which 
never  fail  under  the  preceding  circumstances)  had  attached 
themselves,  the  ligatures  last  applied  were  taken  off:  but 
the  others  were  suffered  to  remain.    The  passage  of  the  sap 
upwards  was  in  consequence  much  obstructed,  aod  (he  in- 
serted buds  began  to  vegetate  strongly  in  July  :  and  when 
these  had  afforded  shoots  about  four  inches  long,  the  re* 
tnaining  ligatures  were  takeu  off,  to  permit  the  excess  of 
sap  to  pass  on ;  and  the  young  shoots  were  nailed  to  the 
wall.    Being  there  properly  exposed  to  light,  their  wood 
ripened  well,   and  afforded  blossoms  in  the  succeeding 
spring:  this  would,  1  do  not  doubt,  have  afforded  fruit; 
but  that,  leaving  my  residence  at  Elton,  for  this  place, 
1  removed  my  trees ;  and  the  whole  of  their  blossoms,  in 
the  last  spring,  proved,  in  consequence,  equally  abortive. 

* 

*  Page  38 :  or  Journ,  vol.  xviii,  p.  106. 
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Boracid  acid 
found  but  in 


Volcanic  pro* 
duct  from 
Lipari. 


. .  ,  VIII.  , 

Notice  respecting  Native  Concrete  Borack  Acid:  /?y 
Smithson  Ten*  akt,  Esq.  F.  R.  S.  fa.  Communicated 
by  L.  Horner,  Esq.  Sec.  of  the  Geological  Society  *. 

boracic  acid  is  not  found,  like  the  greater  number 
of  substances,  in  almost  every  country ;  but,  as  far  as  oar 
present  knowledge  extends,  appears  confined  to  a  few  par- 
ticular places.  On  this  account,  as  well  as  the  great  utility 
of  borax  in  various  arts,  the  discovery  of  its  existence  in 
any  new  situation  may  deserve  to  be  recorded. 

Some  months  ago  Mr.  Horner  was  so  obliging  as  to  show 
me  a  collection  of  volcanic  productions  from  the  Lipari 
Islands,  presented  to  the  Geological  Society  by  Dr.  Saunders. 
They  consisted  chiefly  of  sulphur,  and  of  saline  sublima- 
tions on  the  lava;  but  among  these  more  common  sub* 
stances  there  were  several  pieces  of  a  scaly  shining  appear* 
ance,  resembling  boracic  acid.  The  largest  of  these  had 
been  cut  of  a  rectangular  shape,  and  was  about  seven  or 
eight  inches  in  length,  and  five  or  six  in  breadth,  as  if  it 

had  been  taken  from  a  considerable  mass.    On  one  side  of 

■    ■  ■ 

most  of  the  pieces  was  a  Crust  of  sulphur,  and  the  scaly 
part  itself  was  yellower  than  pure  boracic  acid.  To  as- 
certain if  the  scaly  part  was  coloured  by  sulphur,  I  exposed 
it  to  heat  in  a  glass  tube,  and,  after  the  usual  quantity  of 
mixed  with  a  water  had  come  over,  there  sublimed  from  it  about  a  tenth 
of  its  weight  of  sulphur,  and  the  remainder  was  pure  bo- 
racic acid. 

Another  «peci-     Mr.  Homer  afterward  informed  me,  that  the  late  Dr. 

M,cnish  of  Chelmsford  had  presented  to  the  Geological  So- 
ciety a  specimen,  which  he  had  received,  with  some  other 
Volcanic  productions,  from  Sicily,  but  which  had  been  col- 
lected in  the  Lipari  Islaads;  the  box  containing  them 
being  marked  "  Produziofti  Volcanichc  raccolte  nelle  Isole 
Eolie  daGius.  Lazzari.  Lipari.'*  He  found  it  to  consist  of 
boracic  acid;  and  it  perfectly  resembled  that  I  have  just 


Native  boracic 


tenth  of  iul- 
phur. 


men. 


*  Trans,  of  tic  Geol.Soc.  vol.  i,  p.  330. 
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described,  having  the  same  yellow  colour  from  an  admix* 
turc  of  sulphur,  and  a  similar  crust  of  this  substance  ad. 
hertog  to  one  side. 

Any  future  traveller,  visiting  thos,e  countries,  would  do  Probably  a  less 
well  to  examine  them  with  a  view  to  this  particular  object  ™  ™|cj£* 
The  boracic  acid  maybe  a  more  extensive  volcanic  product  mig ht  be  aup- 
than  has  hitherto  been  imagined ;  for  in  the  account,  given  1* 
of  its  discovery  some  years  ago,  by  Messrs.  Hoefer  and 
Mascagni,  near  Monte  Rotondo,  to  the  west  of  Sienna, 
we  can  have  no  doubt  of  its  volcanic  origin  in  those  placer, 
from  the  substances  which  are  there  described  to  accom- 
pany it. 


IX 

Notice  respecting  the  Decomposition  of  Sulphate  of  Iron 
by  Animal  Matter  :  by  W.  H.  Pepys,  Esq.  F.  R.  S. 
Treasurer  of  the  Geological  Society*. 

A' 
S  the  following  circumstance,  that  took  place  in  my  la-  Mode  inwhica 

boratory,  appears  to  throw  considerable  light  on  the  mode  ar^penetra^^ 
whereby  organic  remains  become  penetrated  by  pyrites,  it  by  pyrites, 
may  not  perhaps  be  foreign  to  the  objects  of  the  Geological 
Society;  and,  as  such,  1  hare  taken  the  liberty  of  offering 
it  to  their  attention. 

I  was  engaged  a  few  years  ago  in  a  course  of  cxper'u,  A  solution  of  • 
roents  on  hidrogen  gas,  which  was  procured  in  the  usuaj  J"^*^  ^ 
method,  by  the  solution  of  iron  turnings  in  diluted  sui.  mal matte*, 
phuricacid.    The  sulphate  of  iron  ,  hence  resulting,  to  the 
amount  of  some  quarts,  was  poured  into  a  large  earthen 
pitcher,  and  remained  undisturbed  and  unnoticed  for  about 
A  twelvemonth.    At  the  end  of  this  time,  the  vessel  being  .  v 
wanted,  I  was  about  to  throw  away  the  liquor,  when  my  •  •  * 

attention  was  excited  by  an  oily  appearance  on  its  surface, 
together  with  a  yellowish  powder,  and  a  quantity  of  small 
hairs.       *  •  „ 

The  powder,  on -examination,  pioved  to  be  sulphur;  Result*, 
and  on  pouring  off  carefully  the  supernatant  liquor,  there 

*  Trans,  of  the  Gcol  Soc.  vol.  i,  p.  390. 
, ,  ,.  was 
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*as  discovered  at  the  bottom  of  the  vessel  a  sedhnent  con. 
sisting  of  the  bones  of  several  mice,  of  stnaf!  grains  or 
pyrites,  of  sulphur,  of  crystallized  green  sulphate  of  iron, 
and  of  black  muddy  oxide  of  iron. 
Part  of  the  salt  These  appearances  may  with  much  probability  be  at- 
tributed to  the  mutual  action  of  the  animal  matter  and  the 
sulphate  of  iron,  by  which  a  portion  of  the  metallic  salt 
seems  to  hare  been  entirely  disoxigenated. 


= 
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Analyses  of  Minerals :  by  Martin  Henry  Klaproth, 
Ph.D.  Sfc.  - 

Analyses  by     As  ♦he  fourth  and  fifth  volumes  of  Klaproth's  work  have 
proU1,        not  appeared  in  English,  and  are  not  likely  tq  be  trans- 
lated, the  results  of  his  analyses  probably  will  not  be  un- 
acceplable.    Not  having  the  work  itself,  they  are  token 
from  the  Journal  de  Physique. 
*        Analysis  of  clectrum. 

This  name  is  taken  from  Pliny,  who  says,  book  3fr, 
chap.  4,  §  23.  "  In  all  gold  there  is  silver,  in  various  pro- 
portions. Sometimes  a  tenth,  sometimes  a  ninth,  some- 
times an  eighth  part.  When  there  is  a  fifth  part  of  silver, 
it  is  called  clectrum". 

Gold  ore  of  i„  a  g0]d  orc  from  Schlagenberg  in  Siberia  Klaproth 
Utfagenber* 

Gold  -  -  -  0* 

Silver  .  .  36* 

—   .  i>tf 

100 

Silver  orc  from     From  a  species  of  silver  ore,  called  in  Pern  paco»> 
*eru-  of  which  was  brought  over  by  von  Humboldt,  he  ol 


Silver 

• 

14 

Brown  oxide  of  iron 

71 

Silex          -  - 

— 

35 

Sand          -        , m 

m 

1 

Water 

k 

• 

8-5 

98 

Conchoid 
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SUfer 
Oxigen 


Native  cinnabar  from  Japan. 
Mercury  • 
•Sulphur  - 


67*7* 

■    '!  '1 

100 


Natire  cinnabar 
of  Japan, 


99-25 


Native  ciunabar  from  Neumarktcl,  iu  Carinthia,  gare  *nd  of  Neu- 

mark  tel. 

ame  proportions. 
Hepatic  cinnabar  from  Idria. 
Mercury 
Sulphur  • 
Charcoal  + 


Silex 

Alumine  • 
Oxide  of  iron 
Copper  - 
Water  . 


81*80 
13-75 
2-30 
0-65 
055 
0-20 
0  05 
0-73 


Hepatic  cinna- 


Red  lamellar  copper 
Copper 
Oxigen  « 


100' 


91 
0 


100 


Knpferlazur  (radiated  mountain  blue)  from  Silesia. 
Copper  Sfl 
Oxigen        •  •  •  14 

Carbonic  acid  .  -  94 
Water        -         -         -  « 


100 


Radiated 


Malachite  differs  from  this  only  so  con 
bouic  acid,  *and  more  water. 


less  car. 


*  So  in  the  Jburn.  de  Physique.  C. 

f  I  do  noticnow  the  word  used  by  Klaprotb:  but  as  the  French 
translator  renders  it  chorion,  not  carton,  I  have  thought  it  best  to 

C. 

Kupfergruen 
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Kupfergruen  (mountain  grceo)or  chrysocol  from  Siberia, 
Copper  *         -  40 

Oxigen        *  -  *  10 

Carbonic  acid         -         -  7 


Vitreous  cop- 


Si  lex 
Water 


26 
17 


Kupferglanzcrz  (vitreous  copper  ore). 

Copper  -  76*5 
Iron  ...     ,  0*5 


Gray  copper 
ore  from  Frey- 
berg. 


Sulphur 
Loss 


V  ;r 


22 


Fahlcr2  (gray  copper  ore)  from  Frcybcrg 


100 


Copper 

Silver 

Arsenic 

Iron 

Sulphur 

Loss 


41 

>0-4 
241 
225 
10 


l  til. 


100 


Fahlerz  from  Kroner  mine,  Frcybcrg. 

Copper       -  -  -  ~'}48 

Silver  -   -  -  0*5 


Iron 
Arsenic 
Sulphur 
Loss 


25-5 
14 
10 
2 


Another, 


Fahlerx  from  Jonas  mine^  Freyberg: 
Copper 
Silrcr 
•   ".  Iron 

Antimony 
Arsenic 
Sulphur 
Loss 


100, 

42-5 
0*9 

27-fr 
1-5 

15-6 

io 

2 


100 


•  r 


Crystallized 
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CrystaUized  graugultiger*  from  Rapnik* 
Copper   -        -  - 

Antimony  -  -  - 

Zinc       -  \  -  .  - 

Iron       -  -  - 

Sulphur   -    .  - 

SUrer      -  - 
Oxide  of  manganese 
Loss 
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37*75 
5 
28 


from 


IS 

3-75 


.  ...      .  •  » 


100 


GrauguHigerz  in  mass  from  Poratschin  Lower  Hungary. 

from  Poratsch, 


Copper 

*  30 

Antimony 

19*50 

Iron        -  * 

7*50 

Mercury   -  " 

-  -  6-25 

Sulphur  - 

26 

Loss        -         -  * 

1-75 

s 

Graugultigcrz  in  mass  from  Annaberg. 
Copper     -  " 
SiWer       -  -  - 

Antimony 
Iron  - 
Sulphur 
Arsenic  r 


100 

40-25 
0-30 
23 

13-50 
18-50 
0-75 
3-70 


from 
t>erf, 


100 


Copper 

— 

37-5 

Silrer 

3 

Antimony  - 

29 

Iron          •  * 

6-5 

Sulphur 

• 

-  .    .  21-5 

Loss 

•  - 

2  5 

I  t 


Crystallized  graugulUgerz  from  Zilla,  in  CJausthall.       from  zw*, 


100 
Graogultigerz 
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Graugultigere  from  St*  WeozeJ,  at  Wolfack 
.  Cappper  - 
Silver 

Antimony  • 
Iron  •  - 
Sulphur  - 


and  feora  Peru.     Graugultigerz  in  mast  from  Pero,  brooght  orcr  by 
Humboldt,  ami  taken  from  the  rein  called  Purgatorio. 


ret 


Silver  * 

Copper  - 

• 

%r 

Antimony 

- 

23*50 

Iron, 

m 

• 

T 

toad 

• 

VW 

SulpJbur  - 

T 

I*os| 

100 

Antimony  and  Ie*4  front  Segen, 

|n  Claus 

Lead 

■ 

42*50 

Antimony 

19-75 

Conner  - 

• 

11-7$ 

Iron. 

• 

5 

Sulphur  - 

18 

3 

and  from 


100 

pro  of  antimony  and  lead  from  Andreaskrenz,  St  4n« 
eaaber*. 

34-50 
Iff 

15-75 
1*50 
I-5Q 

1-35 

100 
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Silver 
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Copper  - 

:■ 

Antimony 

Iron  - 

Sulphur  - 

Silex 
Loss 

(To  be  continued). 
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fVemerian  Society,  , 

Ax  the  meeting  of  this  society  on  the  22d  of  February  Mineralogy  of 
*  communication  from  the  Ret.  Mr.  Fleming  of  Flisk,  waa  thc^Friihof 
read)  describing  the  iniaeralogical  appearances,  which  oc-  ' 
cur  on  the  north  bank  of  the  Frith  of  Tay,  from  Dundee  , 
up  tp  Kingoodie  quarry.     The  rocks  are  claystone, 
cjaystone-porphjrry,  felspar-porphyry,  greenstone,  sand., 
•tone  and  amygdaloid.     The  sandstone  occur*  in  basin* 
shaoed  cavities  in  the  Domhvrv.  and  conlains  subordiuate 
beds  of  greenstone  ;  but  be  deferred  giving  any  decided  opi- 
nion concerning  the  geognostic  relations  of  these  rocks, 
till  he  should  examine  the  south  shore  of  the  Frith  of  Tay. 

At  the  same  meeting,  the  secretary  read  a  communication**^  of  the 
from  Mr.  Macgregor,  surgeon  to  the  25th  regiment,  giving  l^^j^ 
an  account  of  the  mineralogy  of  the  country  around  the 
town  of  Laoark,  particularly  at  the  celebrated  falls  of, 
Cora  Lin  and  St  one  by  res.  Near  the  former,  porphyry* 
slate  and  feispar.porphyry  occur.  At  the  latter,  the 
waters  are  poured  over  beds  of  fine  grained  sandstone, 
which,  in  descending,  gradually  becomes  coarser  in  texture, 
till  it  passes  into  a  conglomerate,  consisting  of  masses  of 
quartz,  jasper,  splintery  hornstone,  flinty-slate,  and  clay- 
slate.  Near  Nethan  bridge,  the  traces  of  a  coal  deposi- 
tion and  a  portion  of  a  coal-field  make  their  appearance; 
many  alternating  beds  of  sandstone,  bituminous  shale,  and 
clay  ironstone  occurring  along  with  thin  beds  of  slate  coal 
and  rannel  coal.  Mr.  Macgregor  stated  it  to  be  his  opinion, 
that  the  sandstone  exposed  on  the  banks  of  the  Clyde  and 
of  the  Mouse  river  near  Lanark,  belongs  to  one  and  the 
same  formation ;  that  the  Mouse  has  gradually  scooped  out 
the  present  channel,  in  the  same  way  as  the  Clyde  is  sup. 
posed  to  have  done;  and  that  there  are  here  no  marks  of 
any  violent  convulsion  of  nature,  as  some  have  imagined. 

An  extract  of  a  letter  from  Lieutenant  Huey  of  the  73rd  Large  sea 
regiment  was  also  read,  mentioning  the  circumstance  of  a1 
large  marine  animal,  supposed  to  be  about  thirty  feet  long, 
and  shaped  like  a  snake,  having  been  observed  from  a  ship 
in  fat  38°  13  S.  and  long.  6°  £• 

Aft 
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British  sponge*.  At  the  meefiog  of  this  society  on  tne  7&  of  March,  the 
secretary  read  an  "  Essay  on  sponges,  iwith  descriptions  of 
all  the  species  j  that  have  been  discovered  on  the  coast  of 
Great  Britain",  by  George  Montagu,  Esq.  of  Devonshire. 

Nature  of  From  Mr.  Montagu's  researches  as  to  the  constitution  of 
P00***  sponges,  it  appears,  that  no  polypi  or  vermes  of  any  kind 
are  to  be  discerned  in  their  ceUs  or  pores:  they  are,  how- 
ever, decidedly  of  an  animal  nature;  but  they  possess* 
vitality  without  perceptible  action  or  motion.  Mr.  Montagu 
Ms  divided  the  genus  spongia  into  five  families:  viz. 
Branched,  digitated',  tubular,  compact,  and  orbicular. 
Only  fourteen  species  were  previously  known  to  be  British: 
Mr.  Montagu,  In  this  communication,  described  no  fewer 
than  thirty-nine.  A  considerable  number  of  the  species 
are  quite  new,  or  have  now  for  the  first  time  been  dis« 
tinguished  and  formed  by  that  indefatigable  naturalist. 

Natural  method    At  the  same  meeting,  Dr.  Yule  read  a  memoir  on  the  na- 

in  botany.  tural  method  in  botany,  in  which  he  defended  the  existence 
of  the  series  of  natural  affinity  in  plants  against  the  ob- 
jections of  professor  Willdenow  and  Dr.  Smith,  founded 
on  the  want  of  regularity  in  the  scries,  &c.  He  contend* 
cd,  that  the  illustrious  author  of  the  artificiaj  system  never 
intended,  that  it  should  supersede,  but  on  the  contrary, 
that  it  should  lay  the  foundation  of  the  Natural  Classes. 
"  quas  plana  genera  nondum  detecta  revelabunt:"  and  that 
with  this  view  he  uniformly  inculcated  the  study  of  natural 
genera,  in  conformity  with  his  great  maxim,  "  Omne  genus 
n  at  u  rale." 

literary  and       A  literary  and  philosophical  society  has  been  lately  in. 
philosophical   stftutcd  in  Liverpool.    Its  object  is  to  collect  information 
LWcrfrool.      "n  *N  branches  of  literature  and  science,  which  is  laid  be, 
fore  the  society  in  the  form  of  Essays,  or  Papers.  Th* 
number  of  members  already  amounts  to  near  sixty,  and 
their  meetings  are  held  monthly  from  October  to  May  in. 
ir ,  <     elusive.    The  communications  and  attendance  are  entaieJy 
voluntary.    Officers ;  the  Rev.  Theophilus  Iloulbroeke, 
President:  Rev.  Joseph  Smith,  Dr.  Bostock,  and  John 
Theodore  Kostcr,  Esq.,  annual  Vice  Presidents :  and  Dr. 
Tho.  Stewart  Traill,  Secretary,  to  awbom communications 
are  to  be  addressed, 
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A. 

A.  B.  C.  on  the  supposed  presence  of 
water  in  muriatic  acid  gas,  236 

Acetate  of  alumine  precipitated  by 
heat*  22 

Acid,  acetous,  experiments  on,  95, 
102 

Acid,  boracic,  a  native  concrete,  £7J> 
Acid,  oxalic,  combinations  of,  20 
Acid,  prussic,  experiments  on,  2h& 
Aerolites,  analysis  of,  224j  222 
Aikin,  A.  Esq.  on  a. green  waxy  sub- 
stance in  alluvial  soil,  319 
Algorithm  of  imaginary  quantities,  123 
Alkaline  hydrosulphurets,  see  Hydro- 

sulphurets. 
Alkaline  matter  in  serum,  145, 220. 
Allan,  Mr.  J.  his  improved  matheroa- 

matical  dividing  machine,  5 
Alloys,  ancient,  analysis  of,  11 
Allut,  M.  on  the  fabrication  of  flint 

glass,  54 
Alumine,  fee  Acetate. 
Ammonia,  oxalate  of,  26— Superoxa- 

late  of,  21 
Analysis  of  some  mineral  alloys,  1 1— Of 
oxalate  of  lime,  21— Of  crystallised 
oxalic  acid,  22 — Of  oxalate  of  potash, 
23— Of  superoxakte  of  potash,  24— 
Of  Dr.  Wollaston's  quadroxalatc  of 
potash,  24 — Of  oxalate  of  soda,  25j 
Of  superoxalate  of  soda,  26 — Of  ox- 
alate of  ammonia,  26 — Of  super- 
oxalate  of  ammonia,  27 — Of  oxalate 
of  strontian,  28— Of  oxalate  of  bat  ytes, 
29— Of  superoxalate  of  barytcs,  30 — 
Of  oxalate  of  magnesia,  31 — Of  ole- 
fiant  gas,  69— Of  hyalite,  158— Of 
some  meteoric  stones,  224— Of  to- 
bacco, 260— Of  magnesito,  (the  na- 
tive magnesia  of  Werner),  2G9-* 
Of  deadly  nightshade,  650— Of  va- 
rious minerals,  978—682 
Analytical  formula  for  the  tangent, 
cotangent,  Ac.  133 
Vou  XXXI. 


Anderson,  Mr.  remarks  on  his  experi- 
ments on  the  decomposition  of  water, 
87^  21 

Andre,  counsellor,  262 

Animals  exposed  to  heat,  361 

Antimony,  analysis  of  an  ore  of,  382 

Apple,  a  new  variety  of,  316 

A.  Z.  on  Mr.  Anderson's  experiments 
on  the  decomposition  of  water  in  two 
or  more  separate  vessels;  with  an  ac- 
count of  Mr.  Murray's  experiments 
on  the  same  subject,  87— See  also  2 IS 
B. 

Baader,  Mr.  F.  Sh& 
Babington,  Dr.  92 
Baillie,  Dr.  182 

Banks,  Sir  J.  363— On  the  mode  of 
Inuring  tender  plants  to  our  climate, 
207— On  the  native  country  of  the 
potato,  220 

Barton,  Dr.  B.  S.  on  the  native  country 
of  the  solanum  tuberosum,  or  po- 
tato, 220 

Barytes,  oxalate  of,  29— Superoxalate 

of,  30_ 
Beale,  D.  Esq.  204 

Ben  net,   Hon.  H.  G.  240.  —  On  a 

whin-dike  in  Northumberland,  3_13 
Berard,  M.  on  the  alkaline  oxalates  and 

superoxalates  j  and  particularly  on 

their  elements,  20_ 
Berge,  Mr.  M.  on  the  improved  dividing 

machine,  Z 
Berger,  Dr.  262 

Bergman's  sublimation  of  oxalic  acid, 

Berthollet,  M.  26 — His  experiments  on 

olefiant  gas,  69 
BLgden,  Sir  C.  2£3 
Blood,  diabetic,  nonexistence  of  sugar 

in,  182*  ISO 
,  Boracic  acid,  tee  Acid. 
Bostock,  Dr.  105,  084 
Botany,  natural  method  in,  384 
Bouillon  la  Orange,  M.  on  the  chalk  in 

the  vicinity  of  Paris,  U5 

C  c  Brande, 
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Brande,  W.  T.  Esq.  his  account  'of  a 

vegetable  wax,  from  Brazil,  L4 
Brander,  Mr.  50 
Bratil,  tee  Wax . 
Breislak,  M.  64 

Brocoli,  early  purple,  culture  of,  2fl± 
Brongniart,  M.  39j  115,  1 1 7, 269 
Browne,  J.  1L  Esq.  £42 
Bocholz,  M.  his  analysis  of  magnetite, 

269 

Budding,  new  and  expeditious  mode 

of,  374. 

Buflrm's  experiments  in  the  manufac* 

ture  of  plate  glass,  54 
Bulbous  plants,  growth  of,  202. 
Buxton,  Dr.  his  medical  lectures,  80 

C. 

Caledonian  Horticultural  Society,  prizes 
proposed  by,  £37 

Caloric,  attempt  to  explain  the  phe- 
nomena of,  125 

Caoutchouc,  elasticity  of,  106 

Cessac,  Count  De,  9 

Chemical  lectures,  240 

Ciffle,  M.  59,  67 

Cinnabar,  native,  analysis  of,  37_9_ 

Clarke,  Dr.  J.  his  meteorological  ta- 
ble for  1811,  132 

Clock,  see  Pendulum. 

Coal,  useful  products  from,  332 

Compensation  pendulum,  199,  316 

Conductors  for  lightning,  108 

Cook,  Mr.  B.  on  the  prevention  of  da- 
mage by.  lightning,  108— On  the  pro- 
duction of  heat,  light,  and  -various 
useful  articles,  from  pit-coal,  332 

Cooling  of  animals  exposed  to  great 
heat,  361 

Copper,  red  lamellar,  analysis  of,  379 

Copper  ores,  vitreous  and  gray,  analyses 
of,  SflQ 

Correspondent,  A.  on  the  compensa- 
tion pendulums  of  Lieutenant  Kater 
ami  Mr.  Reid,  SVG 

Crotch,  Dr.  his  musical  lectures,  160 

Cruickshank,  Mr.  94,  183 

Cutting,  Dr.  on  vision,  324 

Cuvier,  fct.  39,  115,  U7 
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Dale,  Mr.  on  the  strata  near  Harwich, 
44 

Dal  ton,  Mr.  his  theory  of  heat,  106 
1>  Arret,  M.  his  experiments  on  glass, 

GO 

D'Artigues,  M.  53— On  the  devitrifica- 
tion of  glass,  58, 63 

Darwin,  Dr.  objection  to  his  theory  of  a 
retrograde  action  of  the  absorbents, 
189 

Davy,  J.  Esq.  124,  217— On  the  nature 
of  oximuriatk  and  muriatic  acid  gas, 
310 

Davy,  Dr.  objection  to  his  theory  of 
metallic  bases,  106 

Decomposition  of  water,  87,  90 

Delaroche,  Dr.  F.  on  the  cause  of  the 
refrigeration  observed  in  animals  ex- 
posed to  a  high  degTee  of  heat,  26 1 

De  Luc,  M.  91 

Diabetic  blood,  tee  Blood. 

Dividing  machine,  improvement*  in,  i 

Dolomieu's  hypothesis  of  volcanic  fires, 
£4 

Domingo,  St.  ptatina  ore  of,  22 
Downton  pippin,  a  new  sort  of  apple, 

316 

Drugs,  waste  of,  occasioned  by  pulve- 
risation, 2 
Dubizy,  Surgeon-Major,  22 
Dublin,  geology  of  the  vicinity  of,  2 6  J 

E. 

Echinus  lithophagus,  a  new  species  of, 

159 

Edgeworth,  Mr.  hi*  new  invented  spire, 

Z8 

Edmondstone,  Dr.  A.  on  the  arctic 
gull,  78 

Electrical  and  electrochemical  pheno- 
mena. 90,  2 16.  243.  304 
Electro-chemical  decomposition,  941 
Electrum,  analysis  of,  378 

Ellis,  Mr.  B£ 
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Ixotics  in  the  open  air  in  Devonshire,  I 

207 

Eye,  set  Vision.  1 
F. 

Fibbroni,  M.  £49 

Farey,  Mr.  on  the  strata  of  the  earth, 
4Q 

fermentation,  experiments  on,  249 
Firs,  British,  turpentine  procured  from, 

342 

Fitton,  Dr.  W.  on  the  geological  struc- 
ture of  the  vicinity  of  Dublin,  with  an 
account  of  some  rare  minerals  found 
In  Ireland,  280 

Fleming,  Re*.  Mr.  his  account  of  a  bed 
of  fossil  shells,  1^  159— On  the  mine- 
ralogy of  the  Frith  of  Tay,  283 

Flowers,  mechanism  of,  81 

Fluids,  constitution  of,  92 

Fluids,  elastic,  their  action  on  dead 
animal  fle»h,  1M,  178 

Fossil  remains  in  the  strata  in  the  neigh- 
bourhood of  London,  38,  111 

Fossil  powder  analogous  to  resins,  1G0 

Fossil  shells,  new  genus  of,  159_ 
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ARTICLE  I. 

On  the  Fructification  of  the  Plants  of  the  Class  Cryptogami*. 
In  a  Letter  from  Mrs.  Agues  Ibbetson. 


In 


To  Mr.  NICHOLSON. 

SIR, 

my  last  letter  I  showed  the  dissection  of  fresh-water  Difference  of 
plants,  eodeavouring  in  a  particular  manner  to  mark  the  ^jjj^  pipits 
effect  produced  in  different  vegetables  by  the  more  or  less 
water  which  surrounded  them  in  their  growing  state ;  and 
proving,  that  those  large  divided  air  vessels  are  to  be  found 
)q  fresh-water  plants  alone;  the  vessels  decreasing  as  the 
ditch,  in  which  they  were  in  the  habit  of  growing,  approach- 
ed more  to  boggy  or  wet  ground  iostead  of  water.  This 
is  truly  exemplified  in  what  I  have  called  the  half- water 
plants:  there  are  however  a  few  exceptions  to  this  rule; 
and,  since  I  last  wrote,  one  has  occurred  to,  me  in  the  arum. 
which,  though  long  removed' to  tolerably  high  ground,  still 
retains  its  immense  air  vessels*  But  in  comparing  fresh-  Marine  plants, 
water  plants  with  marine  plant*,  the  alteration  and  transition 
is  excessive.  Instead  of  large  bladders  of  air,  circular  wood 
Vol.  ^XXII,  No.  146.— Mat  1813.       B  vessels 
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vessels,  and  the  strongly  marked  vital  line,  I  6nd  an  ex* 
tremely  compressed  formation,  so  delicate  and  fine,  that  it 
is  very  difficult  to  comprehend  its  uses  aud  capabilities. 
Difficulties  of     But  before  I  enter  on  the  subject  of  the  cryptogamian 

the  study  of  p]antH  1  must  say  a  few  words  in  vindication  of  an  under- 
tnccryptogs-      ...  .       .  ,    .        ,  . 

miac.  taking,  that  may  appear  to  many  (considering  the  number 

of  learned  men  that  have  written  on  the  subject)  so  little 
necessary.  Linnaeus  might  be  said  to  select  all  the  difficul- 
ties of  botany,  and  unite  them  in  one  class*  Yet  though 
the  various  genera  differ  so  much  from  each  other,  they 
are  certainly  most  properly  arranged,  since  they  carry  strong 
marks  of  internal  resemblance  ;  of  which,  I  doubt  not,  that 
great  master  had  a  perfect  knowledge.  The  very  difBcu  I  ties 
of  the  study  appear  to  have  constituted  part  of  the  charm, 
which  has  tempted  such  numbers  to  seek  for,  and  try  to 
understand  this  class  of  plants.  Hence  we  find  so  many 
masters,  who  have  dedicated  their  whole  lives  to  the  per- 
fecting the  knowledge  of  one  single  genus  of  the  cryptoga- 
mian  plants.  This  being  the  case,  will  it  not  be  construed 
into  extreme  vanity  in  me,  to  select  such  a  subject  Yet 
the  plan  I  have  formed  cannot  be  complete  without  it;  aud 
there  is  certainly  one  part,  that  has  not  yet  been  touched  : 
l*evr  masters  neither  Gmelin,  Dillenius,  nor  Stackhouse  has  dissected 
^aTe  dissscttd^ the  interior  of  these  plants.  No  master  has  proceeded  fur- 
pimtt.  ther  than  selectiug  and  describing  them,  and  giving  their 
habitats :  all  which  is  so  admirably  showu  in  that  incompara- 
ble work,  the  joint  labours  of  Dr.  Smith  and  Mr.  Sowerby. 
This  part  therefore,  "the  dissection  of  the  interior  of  plants," 
I  may  venture  to  appropriate  ;  and  should  I,  in  the  review 
»  I  mean  to  take  of  the  whole  class,  contradict  the  assertions 
of  auy  of  the  gre?t  men  I  have  before  mentioned  ;  it  will,  I 
hope,  be  considered,  that  1  only  venture  to  do  it  from  pos- 
sessing more  powerful  means  of  magnifying  than  they  did, 
renderiug  the  objects  clear  and  luminous;  which  constant 
study  has  taught  me  the  means  of  doing  with  effect. 
Importance  of    If  the  vital  part  of  a  plant  was  productive  of  no  other 

life  inTnSeuti-  conseclueDce  tnan  tmit  °^  marK,n&       existence,  I  should 
ir>(\t  planti.   not  so  continually  have  pressed  it  on  the  notice  and  atten- 
tion of  the  public :  but  it  is  the  centre  from  which  every 
other  line  must  take  its  rise,  it  is  the  point  which  must  cer- 
tify 
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tify  the  identity  of  every  other  part.  Thus,  by  tracing  the  Stamen  end 
vital  line,  the  seed,  the  bud,  the  flower,  the  radicle,  are  ffi^ff* 
all  ascertained  and  proved.  The  interior  vessel  of  the 
pistil  is  formed  by  this  Wne  alone,  which,  being  a  cylinder, 
conveys  the  mixed  juices  to  the  seeds.  1  have  shown  this 
before  in  all  other  plants,  but  it  is  to  the  cryptogamia  1 
trust  for  completing  the  proof  of  all  I  have  before  advanced 
on  this  subject.  Its  admirable  conformity  in  the  direction 
of  its  vessels  ;  its  agreeing  in  all  points  of  the  fructification, 
not  only  with  ench  gends  of  this  class,  but  with  all  others ; 
establishes  (in  my  opinion)  the  truth  of  both  in  an  eminent 
degree.  I  have  said  also,  that  the  wood  conveyed  the  pecu- 
liar juice  for  the  formation  of  the  pollen:  and  I  trust  the 
<*4th  class  will  exemplify  the  truth  of  the  fact;  for  in  the 
interior  of  these  plants,  and  by  the  direction  of  those  two 
vessels,  will  botanists  be  alone  able  to  discriminate  and  iden- 
tify  the  stamen  and  pistil  of  these  diminutive  vegetables. 
To  prove  this  I  shall  first  show  the  formation  of  marine 
plants ;  and  then  endeavour  to  explain  the  fructification  of 
the  cryptogamia  in  general,  and  mark,  by  the  direction  of  s 
the  vessels,  which  is  the  stamen  and  pistil  of  each  plant. 

Though  the  marine  plants,  (such  as  the  fuci  and  ulvcc),  Interior  for. 
have  the  appearance  of  stems,  yet  in  the  greatest  part  of  %£°n  u  Ulg. 
these  plants  it  is  appearance  only.   When  subjected  to  the 
strongest  magnifiers,  placing  a  thin  cutting  of  each  in  a 
solar  microscope,  they  present  exactly  the  same  picture,  ex- 
cept that  the  stalk  is  thicker  and  more  compressed  than  that 
which  is  properly  named  leaves.    As  the  sea  weeds  are  al- 
most without  vessels,  (at  least  have  only  two  or  three  in  a 
large  surface)  they  have  of  course  no  liquid  of  the  nature  of 
sap  to  diffuse  into  different  parts  of  the  plant.    This  is* 
proved  by  one  part  drying  and  dying,  though  the  adjoining 
part  is  immersed  in  water ;  the  former  not  benefitting  by  * 
this,  as  it  ha*  no  vessels,  that  can  convey  the. rooiafa re; 
which,  I  suppose,  is  given  merely  by  pores  at  the  surface, 
and  passes  not  from  one  bleb  to  the  other. 

The  foci  might  be  properly  divided  into  thin  and  thick  Dittos  of  Oie 
fuci:  The,  1st,  as  thedtttoe*  the  palmatus,  coccineus,  and  fuci* 
•II  of  this  kind,  consists  of  that  transparent  and  almost  in-  Structure  of 
viable  siemdotibted  ;  wtrieb,  m  all  common  leaves,  m«kes  a  th* thm  fugi# 

JB  *  part 
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l  .  part  of  tlic  cuticle  of  each  side.  But,  what  is  most  extra- 
1  ■  !  ordinary,  this  skin,  instead  of  being  without,  is  in  the  in- 
terior ;  and,  if  you  ley  the  dulse  (or  any  other  of  this  kind) 
on  a  glass,  and  scrape  it  Very  careful) 31  on  both  sides  with  a 
knife,  .you  will  find  all  the  exterior  rubbed  off,  and  nothing 
will  remain  but  the  almost  invisible  skin.  This  roughness 
^  take  to  be  the  bark,  it  is  most  regularly  placed  in 
diamonds,  (see  Plate  1,  fig.  1,  dulse  unacraped) ;  and  an- 
swers well  to  the  same  mutter,  either  within  or  without  the 
»  •  ■  * 

transparent  skin,  in  almost  all  the  cryptogam  tan  plants  of 

every  different  genus.    We  trace  it  in  the  roughness  at  the 

exterior  of  the  lichen,  under  the  clear  skin  in  the  thick  fuci, 

Formation  of  and  so  on  to  most  of  the  class.    But  in  the  thicker  fuci  the 

!l!e  X  u-c ?7  °f  transparent  skin  is  on  the  exterior ;  and  when  it  is  taken 
the  thick  fuci.  .   .     ,      .  „  . 

off,  and  also  the  thin  rough  bark,  the  consistence  of  the 

matter  underneath  differs  greatly  from  that  of  the  thin 

focus.    It  is  so  glutinous,  so  capable  of  distention,  that,  if 

drawn  out  or  pressed,  after  being  laid  in  fresh  water,  it  may 

be  reduced  to  what'  appears  its  original  formation ;  that  is 

into  cylinders  or  strings,  formed  as  at  fig.  2.    They  cannot 

properly  be  called  vessels,  for  they  certainly  appear  not  to 

convey  .any  liquid ;  but  to  be  a  glutinous,  mass,  in  this 

shape.    On  examination  of  all  the  different  fuci  I  could 

Only  two  ve*.  procure,  I  could  find  only  these  two  vessels  in  each  plant : 

*eu  in  the       j8t»  The  line  of  life  which  passes  to  the  pistil,  and  afterward 

ties  the  seeds  together  :  2d.  The  wood  vessels,  which  run 

directly  to  the  male,  and.  convey  not  onl^r  its  peculiar  juice, 

but  the  spiral  wire  that  produces  its  motion.    To  make  this 

Rules  fur  find-  plain,  to  enable  any  person  to  discover  immediately  both  the 

mgtheves-  teg^  and  the  stameu  and  pistil,  I  shall  give  this  easy 
«ets,  and  the  ,,T,        ...       „  ,.  ,       r        ....       „  J 

*ameu  and     19  le  <:  >V  hen  the  line  of  I  lie  appears  in  the  interior  of  a  plant 

pistil.  alone*  and.no  wood  vessels  are  found,  it  is  certain,  that  the 

male  19 in  a  different  plant.  When  both  line  of  life,  and 
wood  vessels,,  are  found  joined  together,  you  may  be  sure  to* 
find  the  fructification  in  the  same  flower.  And  when  both 
vessels  are  found,  but  separate,  it  is  always  a  sign,  that  the 

>    .  stamen  and  pistil  are  in  different  parts  of  the  same  plant. 

This  law  holds,  good  iu  all  the  cryptogam  tan  plants,  nor 
have  I  ever  fouwi.it  vary.  t 

NfutAvcor-       i  m^stnow  aWiogi?e  for  a  mistake  I  have  made  in  my 

c,cl  '  former 
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fnrmer  letter,  io  saying,  that  the  spiral  wire  was  found  only  v 

in  the  conferva  of  all  this  class  of  plants.  But  I  had  so  often 

sought  it  in  all  the  sea  weeds,  and  in  the  lichens,  without 

discovering  the  smallest  traces  of  it ;  that  I  felt  convinced  it 

was  not  there.    As  it  is  found  in  the  male  plant  only,  few 

would  undertake  the  labour  that  is  necessary  to  find  it.  In 

the  mosses  however  it  abounds,  and  iu  the  woody  part  of  Motion 

the  aign  which 

the  lichens  also ;  and  particularly  distinguishes  the  male  di$tmguUhe» 
plant,  whether  single  or  joined  to  the  female,  by  its  never- lhe  *umea- 
ceasing  motion.  So  violent  is  it  often,  that  it  is  with  great 
difficulty  that  it  can  be  confined  sufficiently  for  inspection, 
especially  when  first  taken  from  within  the  flower.  This 
alone  makes  a  very  distinguishing  mark  of  the  male  in  all 
the  cryptogamia,  for  the  female  is  quite  inert.  When  its 
size  has  permitted  me  to  take  out  the  spiral  wire,  it  leaves 
the  re*t  of  the  plant  perfectly  quiet.  I  have  therefore  in 
various  cases  absolutely  ascertained,  that  it  is  this  alone 
which  is  the  cause  of  motion  inull  plants. 

That  the  fructification  should  have  been  continually  mis-  Why  the  fine 
taken  by  those,  who  had  no  other  rule  but  mere  guess  to  bi£*t£!ls.ha, 
which  they  could  apply  for  the  discovery,  cannot  appear  taken, 
astonishing  to  any  one  ;  since,  not  knowing  the  interior  for- 
mation, theycoold  neither  appeal  to  its  analogy,  with  respect 
toother  plants ;  nor  to  any  means  except  the  appearance  and 
figure.    But,  a»  I  have  long  been  accustomed  to  be  led  up 
to  the  female  by  a  peculiar  line ;  1  sought  this  in  all  the 
cryptogamia,  and  directly  found  it.    It  was  not  indeed  Search  of  the 
•  quite  so  easy  to  discover  in  the  male  plant ;  but  remember-  lhe  ma.cT'  l° 
ing,  that  the  wood  in  all  other  plant*  formed  the  stumeh  ; 
and  that  1  had  every  reason  to  be  convinced,  as  there  was  a 
peculiar  juice  for  the  formation  of  the  pollen,  there  mu*t  be 
some  veasel  to  convey  this  :    this  idea  excited  my  diligence 
in  aeeVingit,  and  1  soon  succeeded;  and  not  only  found 
the  wood  vessel  meanderiug  from  male  to  male,  but  disco- 
vered,  that  in  this  class  the  spiral  vessels  always  accompa- 
nied it  as  in  every  other  plant.    It  is  of  extreme  consequence 
to  trace  these  lines  in  the  cryptogamia? ;  since  without  them 
it  is  impossible,  that  any  person  con  be  assured,1  thut  the 
male  and  female,  if  separate,  beloifg  to  the  same  plarft ; 
whereas  the*  tunning  of  the  wood  vessels  from  part  to  part 

will 
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will  quickly  ascertain,  whether  it  is  the  original  or  a  para- 
site plant ;  if  no  wood  vessel  leads  to  it,  it  should  be  con- 
demned at  once# 

r 

Fruetiflcation  I  shall  now  turn  to  the  fructification  of  the  cryptogamise  ; 
si  the  fuci.     beginning  with  the  sea  weeds,  but  leaving  out  the  conferva  ; 

which  of  itself  would  nearly  occupy  a  letter1.    The  froctifi- 
cution  of  the  fuci  in  general  is  exemplified  in  a  specimen  of 
fucus  serratus  the  fucus  serratus;  which  1  shall  just  describe.    A  jtliylike 
described.      niass,  with  seeds  bearing  granules,  and  external  pupil  la?. 

Though  theopparent  anomaly,  that  prevails  in  the  fructifi- 
cation of  the  fucus  genus,  is  acknowledged  by  all,  yet  this 
variety  is  more  in  appearance,  than  in  reality,  as  I  shall 
General  ana-  prove  in  a  future  letter.    Whatever  may  be  the  difference  in 
the'nwrine*0  ^  *°riDat'on  °f        marine  plants,  and  iu  their  means  of 
end  other      receiving  nourishment ;  in  all  the  general  lines  of  their  fruc- 
pfcnis.         tification  they  differ  not  from  all  other  plants.   The  line  of 
life  composes  the  female  plant  invariubly,  and  is  always  to 
be  known  by  its  direction;  and % the  seeds  are  tied  by  the 
same  line.    Hence  it  is  easy  to  discover  it ;  since,  wherever 
a  branch  is  going  to  shoot  (in  the  thick  fuci  especially)  if 
we  seek  the  line  from  which  the  bud  proceeds,  it  will  directly 
point  out  the  line  of  life,  or  vital  mark.    The  wood  vessels 
are  always  to  be  traced  to  the  male  plant,  whether  carrying 
sap  or  no  sap :  for  these  are  those  peculiar  juices  already 
mentioned,  of  a  more  oily  nature  and  wholly  destined  to  the 
formation  of  the  pollen.   Fig.  3  is  the  tubercle  of  the  focus 
serratus ;  CC  is  the  line  of  life  leading  to  it :  fig.  4  is  a  * 
circle  under  the  tubercle,  which  has  rays  proceeding  from 
it,  to  which  the  seeds  are  always  attached,  and  to  which, 
let  them  appear  ever  so  much  scattered,  they  are  invariably 
Vehicles  the    fixed.    A*  to  the  male  plant,  it  is  certainly  the  pencilled 
fuel*  °* vesicles  on  the  frond  as  it  is  also  in  the  vesiculosus  and 
many  others.    When  much  magnified,  they  are  very  cu» 
rious ;  in  the  first  it  is  pitcher  shaped,  from  out  of  which 
tubercle  the  powder  proceeds.    Iu  the  vesiculosus  it  is  a 
sort  of  ring,  in  which  the  powder  is  formed,  and  worked  into 
the  hairs.    In  both  the  wood  vessels  meander  from  male 
to  male,  and  the  hairs  (if  prevented  sticking  on  the  frottfl) 
move  much  when  breathed  on,  and  when  shaking  out  the 
powtfer  from  its  (lajueul*    See  flg.  5,  <c  male,  f  the 
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fsood  vessel  leading  to  it.  The  stamens  are  said  to  he  per- 
manent ;  but  this  is  certainly  not  the  case,  since  it  is  only 
ooce  a  year  the  powder  is  found  in  the  hairs :  but  as  the  old 
ones  remain  a  long  time  after  they  have  performed  their 
office,  before  they  decay  and  fall  off;  it  gives  them  the  ap- 
pearance of  perpetuity. 

The  Viva. 

Though  1  at  first  intended  to  give  a  marine  plant,  yet  Fructification, 
being  so  thoroughly  acq u united  with  the  ulva  crassata  ;  1  °^^c  ul*** 
preferred  showing  its  dissection*  It  is  formed  of  a  mem- 
branaceous frond,  with  minute  thick  set  tufts  of  branched 
filaments  jointed,  and  beaded  ;  the  female  being  the  ball ; 
and  the  top,  whicfc  is  perforated,  constituting  the  pistil, 
(see  fig.  8).  Under  the  tufts,  G,  fig.  7,  the  seeds  are  im- 
bedded in  regular  order,  each  holding  by  the  line  of  life ; 
see  GG  the  pointed  filament,  which  proceeds  from  the 
pistil,  and  the  wood  vessels  of  which  run  up  round  it,  and 
serve  as  a  cuticle  to  it ;  showing  themselves  also  on  each 
side  of  the  capsule  and  its  stem  as  seen  at  HH,  fig.  8. 
When  the  plant  is  first  taken  out  of  the  water,  and  gently 
dried,  if  its  pollen  is  ripe,  and  the  hairs  stick  not  on  the 
frond;  when  breathed  on  they  move  more  than  the  males 
of  the  fuci.  I  have  seen  them  rising  and  falling  with  a  con- 
stant succession  of  motions,  which  gave  to  the  plant  an  ap- 
pearance of  life  difficult  to  describe ;  but  if  too  wet,  or  too 
dry,  they  move  not,  I  found  much  of  this  ulva  in  a  pond 
at  Bellevue,  near  Exeter.  The  ulva  pruniformis  much 
agrees  with  this;  there  are  certainly  two  sorts;  one  re* 
sembling  in  its  fructification  the  lemna,  and  the  other 
the  crassula ;  but,  as  i  got  it  twice  only,  and  then  rather  u\ 
a  dry,  decayed  state,  I  was  fearful  of  making  some  mistake, 
if  I  should  attempt  to  review  it, 

The  MuseU 

It  is  very  painful  to  me,  to  be  obliged  to  contradict  those,  Fr  uctiftcsttoa 
whose  superiority  I  so  gratefully  acknowledge ;  as  every  °r  mosses« 
botanist  must   the  uncommon  labours  of  a  Dillenius, 
a  Michelli,  or  a  Gmelin  :  yet  I  cannot  but  differ  from  them 
respecting  the  fructification,  which  1  would  thus  describe.  .  , 

The 
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The  flower  of  the  moss  standing  on  a  long  stalk,  and  having 
its  male  and  female  in  the  same  flower,  being  a  capsule  on  a 
peduncle,  sheathed  at  the  base,  with  its  seed  vessel  in  the 
interior,  the  pibtil  stunding  op  in  the  middle ;  the  veil  in* 
vesting  the  fringes,  whitfh  are  truly  the  male  part  of  the 
plant,  and  keeping  them  close,  till  the  powder  of  the  pollen 
is  ripe,  then  both  veit  and  lid  fall  oflf,  the  fringe  spreads, 
ond  9s  soon  as  the  drop  appears  on  the  pointal,  the  inner 
fringe  draws  over  it.  Then  by  breathing  on  it  (when  under 
a  strong  magnifier)  any  person  ran  convince  themselves, 
that  these  hairs  are  the  males,  since  they  throw  out  the  pol- 
len from  every  spray,  tiU  the  top  is  covered  with  its  powder. 
But  as  the  inner  fringe  stands  up  in  a  pinnacle,  the  powder 
generally  falls  under  on  the.-  stigma,  Ly  which  means  it  is 
not  so  conspicuous,  and  U  soon  dissolved  by  the  liquid  of 
the  pistil,  and  thence  carried  to  impregnate  the  seeds.  The 
outer  fringe  has  from  4  to  32  teeth,  which  are  either  re- 
flected, straight  or  twisted,  triangular,  spear  shaped,  blnnt, 
or  sharp  ;  while  the  inner  fringe  is  much  finer,  either  closely 
adhering  to  the  outward,  or  joined  to  it  by  threads  from  its 
inner  sides  ;  but  which  ever  way  it  is  formed,  it  has  powder, 
which  works  out  from  the  interior  of  the  fringes.  Many  have 
between  the  hairs  little  balls  on  foot  stalks,  out  of  which 
proceeds  the  powder  ;  others  a  sort  of  division  up  the  hairs, 
which,  when  moved,  gives  out  the  dust,  so  that  the  inner 
fringe  always  appears  variously  jugged*  Nature  seems  to 
have  formed  the  lid  to  keep  the  fringe  together,  and  prevent 
the  hairs  throwing  out  the  powder,  ere  the  seeds  are  ready 
to  receive  impregnation,  or  the  liquid  of  the  pointal  to  dis-  ' 
solve  the  polleu.  It  is  these  beautiful  provisions  of  nature, 
that  should  be  so  closely  watched.  Who  can  behold  all  the 
exquisite  contrivance  displayed  in  the  formation  of  these 
fringes,  and  not  be  convinced,  that  they  were  intended  for 
some  important  purpose  ?  Never  istuch  perfect  mechanism 
seen  without  it  is  designed  to  produce  some  great  effect. 
The  sight  directly  excites  my  mind  to  discover  the  use  ;  nor 
do  i  allow  myself  to  pass  on  to  another  subject,  till  1  have 
studied  hard  to  find  out  the  cause, 
of  The  seeds  are  numerous  and  spherical,  and  all  tied  toge- 
ther by  a  line,  which  is  the  line  of  life.    The  wood  vessels 

constantly 
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Constantly  lead  up  to  the  capsule,  in  which  they  form  stripes. 
That  which  used  to  be  called  the  male  is  a  cryptogamian 
plant,  found  in  all  these  diminutive  vegetables,  and  taken 
generally  for  the  stamen  of  the  mosses,  Alices,  lichens,  and 
others:  for,  as  it  grows  always,  and  lias  the  appearance  of 
powder,  the  mistake  was  rery  natural  to  those  who  knew  no 
law,  by  which  a  parasite  plant  could  be  distinguished  from 
the  identical  plant  on  examination.    Fig.  9  is  the  capsule ; 
I,  its  interior:  fig.  10,  is  a  more  highly  magnified  view  of 
the  outer  fringe,  K,  and  the  inner  fringe,  L :  figs,  1 1  and 
12  are  the  pitcher-slroped  leaves.    Most  mosses,  wh^n  they 
first  shoot,  require  much  water  ;  and  there  being  a  quantity 
of  spiral  wire  in  the  leaves,  they  easily  draw  into  this  shape, 
and  for  some  time  retain  water  in  each  leaf  by  the  contrac- 
tion the  moisture  occasions.    That  it  is  the  spiral  wire,  that 
passes  up  the  capsule  in  the  wood  vessels,  is  plainly  shown 
in  the  stripe  that  accompanies  this  part,  and  is  more 
strongly  evinced  in  the  figure  of  the  tortula  subulata. 
When  the  upper  case  stop*  some  way  below  the  seed  vessel, 
the  stripe  leaves  the  outer  case  and  runs  up  the  under,  in 
the  shape  of  a  corkscrew,  to  form  both  fringes.  Sre 
Sowerby's  admirable  print,  which  is  very  exact.  Vol.  16, 
p.  110).    Both  fringes  move,  and  both  must  concur  in  the 
office  of  the  male,  since  the  spiral  is  worked  to  and  fro  from 
the  outward  to  the  inner  ves>el  repeatedly;  and  is  seen  in 
the  microscope  to  contract  and  dilate  at  the  bottom  of  the 
capsule,  as  I  have  marked  at  N  N,  fig.  9*    In  the  poly- 
thelia, that  which  is  supposed  to  be  the  male  plant  has  cer- 
tainly not  only  stamens,  but  a  pistil,  and  is  of  itself  a  com- 
pletely distinct  plant ;  the  middle  of  which  opens,  and  shows 
the  poiotal,  while  the  teeth  around  unclose  at  the  edges,  and 
discover  the  pollen.    In  all  that  I  am  acquainted  with  this  is 
the  case,  but  I  know  only  four ;  it  is  not  often  1  could  find 
the  plant  called  the  male,  and  then  they  were  perfectly  di- 
vided, having  their  own  stem  and  root. 

As  to  the  mosses  that  have  no  apparent  fringes,  there  may  Scmetnossei 
be  some  having  the  male  flower  iu  a  difiereut  plant:  but,  if  [^ta^adif' 
1  may  be  allowed  to  say  what  I  have  often  experienced  in  fereatplaot. 
:ases,  when  the  friuges  are  not  to  be  found  in  the 
d  place,  I  seek  it  in  the  lid  or  veil,  where  I  seldom  miss 

finding 


Digitized  by  Google 


FRlTCTI  PI  CATION  OF  TI1L  CBYPTOG AMIjE. 

finding  iU  They  are  so  delicate,  that  the  smallest  touch 
breaks  them.  I  do  not  however  deny,  that  there  mav  be 
some  gymnostoma  thus  unsupplied ;  nature  possesses  to 
much  variety  of  form,  but  then  it  is  not  generally  shown  in 
these  points:  there  is  a  strict  con  for  niitv  in  all  that  cou<« 
eerus  the  fructiiicatiou  of  plants,  that  teaches  us  to  expect  4 
change  less  in  these  matters  than  in  any  other  parts.  Be* 
tides,  they  might  be  bent  or  broken.  I  think  I  h»%e  dis* 
sected  the  g.  viridissiruum,  and  if  it  was  the  plant  (and  it 
concurred  in  every  other  point)  it  has  a  very  narrow  rim  of 
inflected  teeth,  which  grew  dark  as  the  powder  ripened. 
The  polvtrichum  commune  is  very  curiously  formed  at  the 
bottom  of  the  capsule ;  the  manner  in  which  the  spiral  is 
laced  displays  a  mechanism  most  wonderful ;  if  it  was  pos- 
sible to  understand  the  whole  management. 

The  Fi!ice$. 

rectification  The  general  structure  of  the  fructification  of  the  ferns  ia 
sf  the  fern*.  ^  follows.  The  scale  or  calyx  is  not  often  found.  It 
spring*  out  of  the  leaf,  opening  on  one  side,  and  it  different 
from  the  cover.  The  wood  vessel  and  line  of  life,  forming 
together,  run  up  to  each  set  of  flowers,  which  are  dispersed 
in  parallel  lines  oblique  to  the  midrib,  commonly  in  one 
row  on  each  side  of  it,  but  sometimes  the  row  is  double. 
Under  the  cover,  usually  supported  on  little  foot  stalks,  are 
1  the  flowers,  eucom passed  by  an  elastic  ring,  which  it  really 

the  male  part  of  the  plant.  When  the  seeds  are  ripe,  the 
impregnating  cord  springs  and  inove6  with  every  change  of 
temperature,  till  it  has  shakeu  out  all  the  powder  to  be 
found  in  it.  The  capsules  then  burst,  the  seeds  disperse 
from  the  force  of  the  confined  membrane  within  the  seed 
vessel,  which,  having  the  seeds  fastened  to  it,  and  being 
coiled  up  in  a  manner  advene  to  its  form,  (at  the  spiral  wire 
within  it  grows  stronger)  it  struggles  to  get  free,  which  it 
does  at  last  by  bursting  the  capsule,  and  throwing  off  the 
seeds  to  a  distance ;  in  the  same  manner  as  it  does  in  the 
spirting  cucumber,  and  10  many  other  plants  of  that  kind. 
That  the  elastic  line  that  covers  the  apparent  basket  is  really 
the  m«l«  part  of  the  plant,  is  easily  proved.  Let  any  one 
place  the  cyathea  fragiiis  under  a  1  strong  magnifier  about 
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the  time  the  male  powder  is- ripe.    After  observing  the  cap* 
sules  to  be  covered  on  one  side  with  a  white  shining  mix- 
ture, they  will  soon  see  this  turn  to  a  pale  green,  from  the 
powder  which  falls  011  it  from  the  handle  or  elastic  ring. 
The  manner  iu  which  the  pollen  is  given  out  is  as  curious 
as  any  port ;  for  the  ring  contracts  and  dilates  alternately, 
till  it  has  yield*)  all  its  dust    Nor  is  there  the  least  fear  of 
taking  the  pollen  for  the  seeds,  the  one  being  brown,  the 
other  almost  white.    In  the  month  of  September  this  rac- 
chaoism  is  very  plain  in  the  aspleniuni  scolopendrum  ;  I 
have  seen  the  male  so  difficult  to  confine  from  the  eternal  Great  agita- 
motion  of  the  cord,  that  without  a  pair  of  pincers  it  was  nMJe°pUni. 
impossible  to  fasten  it  within  the  field  of  the  microscope. 
Sometimes  the  fructification  of  this  powder  isin  spikes,  and 
then  the  flowers  are  contained  within  a  case,  as  in  theequi- 
setum  sylvaticum.  There^the  male  and  female  have  been  per- 
fectly guessed ;  the  capsule,  which  holds  the  seeds,  being  the 
pistil;  while  the  agitated  part  attached  to  it  is  the  stamen, 
end  which  may  really  be  said  to  fly  from  the  glass.    I  have 
seen  them,  when  first  thrown  on  the  paper,  move  about  like 
a  worm,  and  if  a  drop  of  water  is  placed  near  them,  the  fila- 
ments gather  rouud  the  capsule,  as  if  to  defend  it ;  beating 
the  anthers  against  it,  till  it  is  completely  covered  with  pow- 
der.   It  has  4  filaments  to  each  female* 

Thus  then  we  may  lay  down  three  rules  for  discovering  Rule*  for  dis- 
the  mole  plant:  1st,  the  leading  up  of  the  wood  vessel  to  covering  the 
ibe  part  either  with  or  without  the  line  of  life,  as  the  male 
is  or  is  not  joined  to  the  pistil.  2d,  the  constant  motion  of  the 
filaments  and  anthers,  when  givingout  their  powder;  which 
agitation  belongs  only  to  the  male,  for  the  female  is  per- 
fectly inert.  3d,  the  stamens  being  almost  constantly  iu 
the  shape  of  hairs,  which  will  lead  a  student  at  ouce  to  exa- 
mine every  thing  in  the  cryptogamiat  that  bears  this 
appearance. 

The  fructification  of  the  filicesis  seen  in  P).  II.  Fig.  1,  oo, 
the  joint  wood  vessel  and  line  of  life  leadiug  up  to  the  fruc- 
tification, in  the  leaf  of  the  scolopendrum  vulgare :  fig.  2, 
P,  the  capsule  with  the  pointal ;  Q,  the  elastic  line  or  sta- 
men c  fig.  3,  the  seeds  tied  by  the  line  of  life.  The 
firucU6caUoa  of  the  eqtrisetum  sylvaticttin,  palustre,  and 

arvensis. 
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ar vensis,  for  they  exactly  resemble  each  other  i  fig.  9  the 
target  carrying  the  flowers  :  fig.  10,  an  interior  view  of  the 
vaioecut  through  the  middle :  fig.  11,  the  pistil  and  capsule 
bearing  its  seed,  with  4  stamens  attached  to  it  by  their  fila- 
ments, one  of  which  is  shown  still  more  magnified  at  fig.  12. 
1  was  proceeding  to  the  agarics,  but  my  letter  already  ap-  - 
pears  so  long,  that  1  shall  leave  these  for  my  next  commu- 
nication, and  join  to  them  the  lichens,  jungermannia?,  and 
marchantiae. 

I  am,  sir, 

Your  obliged  servant, 
Cotctey  Cot.  AGNES  IBBETSON. 

March  the  St/i,  18 12. 

P.  S.    I  think  it  right,  however,  to  add  the  three  males 
of  the  mosses,  which  I  have  found,  dissected,  and  exposed  to 
very  great  magnifying  powers.    See  fig.  7»  which,  like  a 
numlier  of  other*,  proved  merely  a  collection  of  leaves  : 
fig.  8,  which  showed  a  sort  of  pistil  in  the  middle  concealed 
and  covered  by  the  stamen  :  and  figs.  5  and  6,  which  ap- 
peared the  male  of  a  polytrichum,  but  were  certainly  a 
complete  flower  with  both  stamen  and  pistil.    The  per- 
fection and  exactness  of  Mr.  Sowerby's  drawings  no  one 
would  venture  to  contradict,  and  I  mean  not  in  any  manner 
to  do  so,  1  hove  too  many  opportunities  to  admire  the  per- 
fect likeness  of  each  object.    All  that  I  would  wish  to  sug- 
gest is,  that  the  plants  taken  for  males  in  the  mosses  are 
plants  of  the  same  genus,  and  having  both  mate  and  female, 
which  by  dissection  may  be  found.    To  prove  this,  there 
are  many  arguments,  most  strong  and  powerful.    That  na- 
ture should  have  formed  all  this  beautiful  apparatus  for 
nothing ;  that  these  exact  and  regular  fringes,  thus  ex- 
quisitely formed,  should  be  made  to  bend  over  the  seed  ves- 
sel at  a*  certain  time,  and  rub  out  a  powder  :  that  the  veil 
thould  remain,  without  any  reason,  a  stipulated  time,  then 
quit  it,  for  as  little  apparent  cause ;  is  not  like  her  general 
arrangements.    But,  on  the  contrary,  that  nature  should 
have  placed  all  this  spiral  wire  in  the  fringes,  that  its  mo- 
tion, might  rub  out  the  pollen  from  the  teeth  :  that  the  veil 
should  remam  on,  to  keep  the  males  from  moving,  till  the 
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}s  fit  to  receive  impregnation;  that  it  should  then  fall 
off,  and  the  fringe  bend  over  the  pointal,  to  mix  the  pollen 
with  the  juice  of  the  pistil ;  and,  to  prevent  the  powder  of  the 
stamen  from  being  lost  in  the  seeds,  that  a  thick  curtain 
should  be  drawn  between,  ,to  give  time  for  the  melting  of 
the  powder  in  the  sweet  juices  of  the  pistil;  all  this  is 
exactly  conformable  to  the  process  in  every  other  flower, 
and  analogous  to  the  proceedings  of  every  other  plant. 
But  this  is  not  all :  that  in  all  the  rest  of  the  cryptogamiae 
the  males  should  be  distinguished  for  excessive  motion,  and 
vet  in  the  mosses  alone  be  different,  is  not  to  be  credited. 
Besides,  when  the  supposed  male  flower  is  found  ;  it  is  often 
not  one  to  ten  thousaod  females ;  and  considering,  that 
much  powder  must  be  lost  in  attaining  the  pistil,  nature 
would  have  provided  a  quantity,  as  it  does  in  every  other 
case  I  am  acquainted  with,  where  the  male  flower  is  sepa- 
rated from  the  female.  These  are  all  strong  reasons  for 
believing,  that  the  male  plant  has  been  generally  mistaken. 
But  there  is  another  source  of  errour  admirably  suited  to  Source  of 

mislead.  There  isa  species  of  animalcule,  which  lays  its  light rouril* 

.  .  «gg»  warn- 

green  eggs  very  often  in  some  species  of  mosses;  and  gene-  calcules 

rally  chooses  the  upper  leaves,  whence  they  open  to  the  t^jj^l'°r 

stalk*    These  are  so  like  pollen,  that  it  is  only  keeping 

them  till  they  hatch,  that  can  prove  what  they  are.    I  have 

been  twice  so  deceived..  I  have  added  a  dissection,  at  fig. 

4,  of  the  stem  of  the  moss/to  show  the  manner  in  which  the 

spiral  wire  runs  from  leaf  to  leaf  at  s ;  and  to  show  the 

ball,  round  which  it  winds  at  every  leaf,  thus  running  up 

the  midrib. 
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II. 


Trigonometrical  Formula  for  Sines  and  Cosines.    In  a  Let' 

Ur  from  a  Correspondent. 


Fi 


To  W.  NICHOLSON,  Esq. 

SIR, 


ROM  your  favourable  reception  of  the  Trigonometrical  . 
Formulae,  which  I  had  the  honour  of  communicating,  and 

which 
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which  appeared  in  your  Number  for  February  last,  I  have  been  en- 
couraged once  more  to  trouble  you  with  a  few  miscellaneous  results, 
indeed,  yet  curious. 

By  the  common  trigonometrical  resolutions  of  sines  aud  cosines 
we  have  :       If  w  =:  3*1415  &c. 

=  *  (•-£)  (-«&) 


(1  —  - — X  &c.  to  infinity. 
(4  wj  y 

Sin.  A 

Hence  A  =: 


Let  now  A  z  —  ».    And  .\  *  =  -2-  .    sin.  (  —  »  ^  x 
it  m  \  n  J 

n\  (2  ■)*.  (3  w)\  (4  n)\  &c.  n  m 

;z  —  •  sin.  — 


(»*  —  m1)  (*?-J7**j  &c.        «  ■ 

w.  tt.  2  n.  2w.  3  n  3w.     &c.      r  % 

(n— m)  (ii  +  m)  (2n  — m)  (2»+  w)  (3n— m)  (3n  +  m).  &c.**lS 

<  ■ 

Again 

Cos.  A  =0  -  -^1^  f  I  —  — — ^fl  —  Y  &c. 

_  (n~3mHn4-2m)(3n-3m)(3n4-gm)(5n-2m)(5w+  3»Q.&c.  ,  • 
~      n     .    »      .3n.3n.5s     .     5if.  kc. 

In    ji£     let    -    =  \.    ,\  sin.  — •  *  =  1,  and  we  get 

«•  —  2.  T'^'o't*?*!!*  !!  "    *  ?C*  •    Which  is  Wallis's  ex- 
1.3.3.5.5.7.7.9.  &c 

pression.    This  way  of  deducing  it  is  however  far  shorter  and  more 

direct  than  the  usual  way  (see  Woodhoo«e's  Trigonometry,  where, 

however,  he  does  not  seem  to  have  bt stowed  much  attention  on  this 

part  of  his  subject). 

In  \  1 1  let  -  =  -    .\  sin.  -  <*  =  -1=-,  and  the  form  becomes 
c   i        n       4  u  </* 

3  .  5  .  7  •  9  .  II  .  13  .  15  .  17  .  &c.  w 
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\jct   *  =  -    ...  sin.  I  *  being  =  i  form  J 1  £  becomes 

* =     "  5^  7  •  11  .  13  .  17  .  19723T25T&£  1  1 

I jet    —   n  - ,  and  form  «j  1  ?  becomes 
k         3  I  J 

*  ~*    .     2      *  2.4.5.7.8.10.  11  .  13.  &c.  {C' 
la  the  same  way  by  making  ?    =  ~ ,  or  JL,  we  find 

v~        2  9.  U  .  19.21.29.31  .39.41.  &c.  1  ' 


And 


WiT  +  t      ,  -1     20  »  20  .  40  .  40  .  60  .  f>0 .  &c« 

9 

and  so  on,  whenever  sin.  -  w  can  be  found  in  algebraic  terms,  as  if 


2   ~    -*  ,  i-,&c. 
«  17  17 

Iiet  us  now  take  form    ^  2  j  »   and  for        write  i  .  Now 

1  1  1 

cos.  -  w  =  — =r .    .\        S  —  ,    and  the  form  becomes 
4  V-  cos.  n 

4.  4.  12  .  12  .  20  .  20  .  28  .  23  .  &C 

-  2  .  6  .  10  .  14  .  18  .  22  .  iJt)  .  30  .  &c. 

^    2.2.6.6.  10.  10.  14.  14.  fcc.  . 

-  1  . 3  .  5  .  7  .  9  •  11  •  13  .  15  .  &c.  Wh,ch  ,saB 

■ 

expression  due  (if  I  remember  rightly)  to  Euler. 
In  form  j|  2  |  for  m  write  i  «,  and  it  becomes 

COsin    —  *  -  (n  —  »)  (»  +  »>  (3»  ~  m>  <3  »  *  m)  &<» 

Let  «  =  l,n=S.    .-.    cos.  -   *  being  =  we  get 

_  2  .  4  .  8  .  10  .  14  .  l6  .  20  »  23  .  &c. 

^s  ~~  2  -    3  .  3  .  9  •  9  •  15  .  15  .  21  .  21  .  Sec, 
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Letmr  4,   n  z=  5.   .%  cos.  --tr  cos.  -  *  =z   &c.  ? 

10  5  4 

-=1  1  -9»  H  *  19  *  21  .29  .  31  .39  .  41 .49.  &c,  ( 

Vb  '  5.5.  15.  Id.  25  .  25.  C5  .  35.  .45.45.  &c. 

A  l 

In  the  same  way  as  Euler's  theorem,  -  —  sin.  A       -  sin. 

2  2 

8  A  +  j  sin.  3  A  —  &c.  is  deduced,  we  may  obtain  the  following 
cos.  A  +  cos.  3  A  +  cos.  5  A  +  &c.  to  infinity,  always  s:  0 


always  =  0") 


(0 


cos.  2  A  -f  cos.  4  A  4-  cos.  6  A  +  &c.  always   r  ^ 

and  .-.  cos.  A  —  cos.  2  A  +  cos.  3  A  —  Sec.  z:  j  as  may  also  be 
bad  by  differencing  Euler's  series. 

Again,  if*  =  2'71828I8  &c.  we  find 

A       cos.  A  -  T  cos.  2  A  +  i  cos.  3  A  ~  j  cos.  4  A -f  &co 
S.cos.  -  c 

A  —  (cot.  A-f  £cos.2A-f*cos.3  A+|  cos,  4  A -t-  &c.)| 

and  2. sin.—  —  e 
2 

t 

*  A  l  i 

Again  — ^        =  sin.  A  -f  -  sin.  2  A  -f    -  sin.  3  A  +  &c.  (*) 

■  . 

*   ,   «*     «A         A*  .  I  1 

And  —  -  —   +   -    =:  cos.  A  +  cos.  2A+?i 

1 

cos.  3  A  +  Ja  •  cos*  4  A  -f  &c.  (/) 

And  again  -  («•     A)  =  — ^ —  +  ^        -f   jj— - 

(sin,4A)»,  - 
+  - —  +  «c.  (ro) 

These  last  theorems  are  so  easy  of  deduction,  that  I  have  omitted 
their  dem  cost  ration  s  for  the  sake  of  keeping  within  the  compass  of 
a  letter* 

1  am,  Sir, 
Your  most  obedient  humble  servant, 
March  the  23d,  1819  ANALYTIC  US. 
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III.  V 

:  .         •  .       <  •  •  .  * 

Inquiry  concerning  the  Means  of  studying  the  Modern  Ana- 
lysis.   In  m  letter  from  a  Correspondent. 

To  W.  NICHOLSON,  Esq. 

SIR* 

As  the  object  of  your  excellent  Journal  is  the  diffusion  of  Whit  book* 
scientific  knowledge  among  all  classes,  I  am  sure  you  will  ^£^7* 
not  deem  the  present  queries  out  of  place;  and  if  yon  will  the  modern  * 
have  the  goodness  to  reply  to  them  either  by  private  com-ana,J,u* 
munication,  or  through  the  medium  of  your  publication* 
you  will  confer  an  obligation  not  merely  on  the  individual 
who  addresses  you,  but  upon  many  others  in  the  same  cir« 
cu  instances  as  myself. 

The  object  of  my  inquiry  is  this:— What  elementary 
works  should  be  perused  by  a  person  who  wishes  to  become 
acquainted  with  what  is  usually  termed  "  the  modem 
analysis"?  That  one  who  resides  in  a  Mathematical  Univer- 
sity should  put  this  question  may  appear  strange;  but  it  is 
well  known  by  mauy,  who,  like  myself,  have  devoted  a  con- 
siderable portion  of  time  to  the  study  of  mathematics  ac-  • 
cording  to  the  system  adopted  in  this  university, — that  *o 
Jittle  attention  is  paid  to  the  modern  language  of  science^ 
that  the  most  admired  works  of  the  foreign  Mathematicians 
are  a  dead  letter  even  to  many  of  those,  who  are  sufficiently 
familiar  with  the  works  of  Newton  and  the  ablest  English 
philosophers.— Suppose  then  that  a  person  is  tolerably  ac- 
quainted with  pure  Geometry,  and  with  the  fluxionat  cal- 
calus,  what  course  of  reading  should  he  pursue,  in  order  to 
qualify  himself  for  the  perusal  of  La  Place's  Mecmique 
Celeste? 

As  these  observations  are  addressed  to  you  by  one  who  » 
an  enthusiast  in  mathematical  studies,  but  who  knows  of  no 
other  means  of  getting  satisfactory  information  upon  the 
•ubject  of  his  inquiry,  than  that  which  he  has  adopted,  an 
early  reply  would  be  extremely  acceptable, 

A* 

Vol-  XXm— Mat,  1819.  C  Answer. 
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Answer. 


Wortc«  rtcom- 
mended  for  t! 


With  respect  to  the  books  my  correspondent  inquire! 
study  ofThe  '  "  affcef, '1  would  recommend,  as  the  first  and  principal,  the 
modern  ana-  Traite  du  Valcul  Different  it  I et  Integral 'of  La  Croix  ;  which, 
wiih  the  qualifications  he  mentions  himself  as  possessing, 
will  be  sufficient  to  give  him  a"  very  complete  notion  of  most 
of  the  branches  of  the  modern  analysis.  He  should,  how- 
ever, read  with  great  attention,  before  he  begins  to  look 
into  the  Aftcaniqite  Celeste  of  La  Place,  the  Traite  de 
Mieanique  Eltmentaire  of  Francceur,  which  is  an  excellent 
introduction  to  that  work,  acd  the  JMicanique  Analytique 
of  La  Grange,  which  is  a  work  of  the  first  rank  in  this  de- 
partment of  science.  If  to  these  he  joins  the  Thiorie  des 
Junctions  Analytique$>  and  Lemons  sur  le  Calcul  des 
Ponctions,  by  La  Grange,  he  will  be  able  to  proceed,  with 
great  ease,  in  any  undertaking  of  this  kind,  that  he  may 
wish  to  engage  in;  these  being,  as  I  conceive,  all  the  most 
necessary  and  useful  performances,  that  have  hitherto  ap- 
peared on  the  subject  of  what  is  more  peculiarly  called  the 
modem-analysis. 


IV. 

intent  to  prover  whither  JF ater  be  produced  in  the 
Combination  of  Muriatic  Acid  Gas  and  Ammoniacai  Gat 
,  By  Johjj  Rostock,  M*  D.9  Vice  Pres.  of  the  I  At.  and 
.  Phil.  Soc.  of  fjverpoolt  and  Thomas  Stewart  Traill, 
.  JSIk  D.f  Secretary  to  the  Sociity.  Read  before  (he 
t  Literary  and  Philosophical  Society  of  Liverpool,  and  com' 
tfyunicatcd  fry  Dr.  Bostock. 

To  Mr.  NICHOLSON.  . 

Mr.  Murray's  Jpj  your  Journal  for  February,  Mr.  Murray  has  related 
puCTeUie°ex.  «n  ex  peri  men  t^  which  be  performed  on  the  mixture  of  mu- 
i»tmce«fwa-  riiiticand  ammoniacal  gasses,  the  object  of  which  was  to 
ter  m  muriatic  ^rtain,  Aether,  when  the  gassts  were  added  together  in 

the 
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the  state  of  perfect  dryness,  the  muriate  of  ammonia,  formed 
by  their  mixture,  contained  water.  A  very  obvious  quan- 
tity of  water  Was  expelled  from  the  salt,  and  it  was  argued, 
that  this  water  must  bare  formed  a  constituent  part  of  the 
muriatic  gasf  for  it  is  now  agreed,  that  pure  ammonia  con- 
sists entirely  of  bidrogen  and  azote;  and  from  the  terms  of 
the  experiment  it  is  supposed,  that  all  moisture  was  removed 
from  both  the  gasses,  and  excluded  from  every  part  of  the 
apparatus.  In  your  Journal  for  March,  a  correspondent,  moiitura 
who  signs  himself  A.  B.  C,  undertakes  to  set  aside  the  in-  respondent* to 
ference  from  the  above  experiment.  This  he  does,  not  by  have  been  as- 
showing  that  either  of  the  gasses,  or  any  part  of  the  appa- 
ratus,  contained  water,  nof  by  denying  the  existence  of  water  pb««. 
in  the  result  of  the  process  as  conducted  by  Mr.  Murray, 
(for  these  points  appear  to  he  admitted)  hot  by  attempting 
to  prove,  that  the  muriate  of  ammonia  had  attracted  mois- 
ture from  the  atmosphere,  while  it  was  transferred  from  the 
vessel  in  which  it  was  originally  formed,  into  the  one  to  which 
the  beat  wa*  applied  ;  and  to  prove  this  he  relates  an  experi- 
ment, in  which  newly  formed  muriate  of  ammonia  attracted 
water,  simply  by  being  "  removed  through  the  atmosphere 
•«  into  a  dry  tube.*' 

The  experiments  are  in  themselves  curious,  and  are  at  The  eaparv* 
this  time  particularly  interesting,  as  forming  a  part  of  the  S!^^ 
Controversy  respecting  the  constitution  of  muriatic  acid. 
From  these  considerations  Dr.  Traill  made  a  proposal,  to 
whichl  very  willingly  assented,  that  we  should  in  conjunction 
repeat  the  experiments  of  Mr.  Murray  and  the  correspon- 
dent; that  we  should  especially  attend  to  every  circom- 
stauce,  by  which  moisture  might  be  excluded  ;  that  the 
muriate  of  ammonia  formed  should  be  heated,  without  being 
at  all  exposed  to  the  air ;  and  that  the  quantity  of  moisture, 
which  it  acquired  from  exposure  to  the  atmosphere,  should 
be  accurately  ascertained.  Before  we  entered  upon  the 
process  we  resolved,  that,  provided  no  circumstance  occur- 
red to  interrupt  or  defeat  the  experiments,  the  results,  what- 
ever they  were,  should  be  communicated  to  your  Journal. 

Every  circumstance  as  to  the  cleaning  and  drying  the  dif-  Preparation  of 
ferent  parts  of  the  apparatus,  and  the  providing  of  the  ***e 
accessary  substances,  Toeing  attended  to,  we  commenced  our 

C  2  operations 
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operations  by  the  preparation  of  the  muriatic  gas.  Tiro 
ounces  of  muriate  of  ammonia,  in  coarse  powder,  and  which 
had  been  kept  heated  for  two  days,  were  mixed  With  9 
drachms  by  measure  of  sulphuric  acid,  of  the  specific  gra- 
vity of  1*85*  in  a  tubulated  retort.  The  gas  soon  began  to 
form,  without  the  assistance  of  heat;  and,  after  a  consider- 
able quantity  had  escaped,  we  received  a  portion  of  it  over 
mercury.  The  gas  was  perfectly  transparent  and  colourless, 
no  moisture  was  perceived  within  the  jar,  and  nouewas  visi- 
ble in  any  part  of  the  retort ;  it  was  indeed  observed,  that 
some  particles  of  the  muriate  of  ammonia,  which  had 
lodged  on  the  lower  part  of  the  neck  of  the  vessel,  remained 
"*v  perfectly  dry  at  the  end  of  the  process.    A  quantity  of  mu- 

riate of  lime,  perfectly  dry  and  pulverulent,  was  introduced 
through  the  mercury  into  the  muriatic  gas,  and  in  this  state 
it  remained  for  48  hours. 
Preparation  of    The  ammoniacal  gas  was  prepared  by  introducing  into  a 
caf  ^monia"  retort  equal  weights  of  newly  burned  quick  lime  and  murir 
ate  of  ammonia,  in  the  same  state  with  that  used  above. 
By  means  of  a  lamp  gas  was  expelled,  and  after  a  sufficient 
quantity  had  escaped,  a  portiou  was  received  over  mercury. 
When  the  jar  was  become  cold,  a  little  dew  was  perceived 
on  the  upper  part,  which  was  very  carefully  removed  by 
bibulous  paper,  introduced  on  the  end  of  a  wire.    A  coush 
derable  lump  of  «Jry  quick  lime  was  then  placed  in  the  gas, 
and  was  suffered  to  remain  for. 48  hours. 
Mxxtnre  of       At  the  end  of  this  time  we  resumed  pur  operations.  Upou 
ihega$»ct.     the  closest  inspection  we  could  not  perceive  the  least  mois- 
ture in  either  of  tfie  gasses,  or  appearance  of  it  in  the  jars  ; 
the  lime  and  the  muriate  of  lime  were  withdrawn,  and  it  was 
observed,  that  the  latter  was  to  all  appearance  as  dry  as 
when  it  was  first  introduced.    A  flask,  furnished  with  a 
ground  stopper  and  bent  tube,  had  13  cubic  inches  of  am- 
moniacal gas  introdnced  into  it  over  mercury,  and  to  this 
was  added  6  cubic  inches  of  muriatic  gas  in  successive  por- 
tions.  The  flask  was  then  entirely  filled  with  ammoniacal 
gas,  and  the  apparatus  was  left  at  rest  for  about  an  hour  ; 
it  was  coated,  more  especially  at  its  lower  part,  with  a  fine 
Muriate  of     frost  work  of  muriate  of  ammonia.   The  stopper  and  tuba 

ammonia  wcre  t)ien  introduced,  and  the  flask  was  turned  over,  but  so 
formed,  and,  ^ 
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that  the  end  of  the  tube  was  kept  below  the  surface  of  the 
mercury,  so  as  to  exclude  ell  communication  with  the  at- 
mosphere.   The  flask  was  then  embedded  in  a  charcoal  without  hav- 
furnace,  and  gradually  heated,  until  it  was  softened.    Tnis  ^'onuct*1 
process  continued  about  au  hour,  when  the  muriate  of  am-  *ith  cheat- 
mooia  was  all  sublimed  ibto  the  neck  of  the  flask,  or  into  "yF^Jto 
the  commencement  of  the  tube.    When  the  salt  was  about  the  same 
half  sublimed,  a  dew  was  observed  to  form  at  the  upper  part tesse,> 
of  the  curvature  of  the  tube,    about  an  inch   from  A  dew 
the  stopper.    This  dew  increased,  so  that  at  one  period  it  4jw»«di 
occupied  a  zone  all  round  the  tube  of  about  an  inch 
in  width,  and  some  globules  of  water  were  formed  of  aboat 
the  size  of  a  small  pin*s  head*    Towards  the  end  of  the  ex- 
periment, as  the  heat  increased,  the  dew  was  diminished  ; 
but  when  the  tube  was  removed  from  the  mercury  a  simitar 
deposition  of  moisture  was  observed  at  trie  end,  where  it  had  *nd  moisture 
been  immersed  in  the  metal.    Before  it  was  taken  from  the  J^nd*** 
mercurial  bath  the  tube  had  its  aperture  luted  with  wax*  ra 
order  to  exclude  all  communication  with  the  atmosphere, 
which  was  farther  ensured  by  a  globule  of  mercury  being 
lodged  in  the  curvature  of  the  tube ;  and,  as  soon  as  it  was 
become  cool,  the  flask  was  opened,  a  part  of  thesalt  scraped  Pfcrtofthe 
from  the  neck,  and  weighed  as  quickly  as  possibly.   The .^Sff 
quantity  collected  was  2*7  grs,  and  not  more  than  a  minute  quickly, 
could  have  elapsed  between  its  being  removed  from  the  ves- 
sel, and  its  weight  being  ascertained*    It  remained  in  the 
scale  for  ]  5  minutes ;  but  although  we  thought  that  the  index  and  it  gained 
of  the  balance  rather  inclined  to  that  side,  no  increase  of  n?  Pf^epttble 

addition  of 

weight  could  be  positively  asserted  to  have  taken  place.    In  weight  by  ex- 
order  that  a  judgment  may  be  formed  of  the  delicacy  of  the  P^«^lho 
instrument,  we  found  it  to  torn  with  ,V  of  a  grain,  when  uut«. 
each  side  was  loaded  with  500  grains. 

I  am,  sir, 

'  Your  obedient  servant, 

J.  BOSTOCK. 

Knot  g-kok  Bank,  near  Liverpool^ 
March  the  2fjtf,  1312. 

» 
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V. 

Qtfe&nons  respecting  a  Passage  in  Mrs.  Ibbetson'b  Account 
of  the  Water  Lily.   In  a  Letter  Jrom  a  Correspondent. 

To  W.  NICHOLSON,  Esq. 

SIR, 

Mrs  ibbet-     Js-N  the  lost  number  of  your  very  excellent  publication* 


'taccouot  there  is  a  paper  of  Mrs.  lbbetson's,  in  continuation  of  her 
hIy.hC  W4ler    v*toable  discoveries  in  the  minute  anatomy  of  plants,  in 
which  I  would,  though  with  the  greatest  defereucc,  point 
out  an  ambiguity,  in  my  opinion  of  c onside iab' e  importance. 
The  passage  I  all  ode  to  is  in  the  description  of  the  structure 
of  the  water  lily,  page  243,  where,  after  referriog  to  "  a.  a. 
of  fig.  1,  PI.  VII,"  for  a  view  of  the  air  vessels,  she  gave, 
that,  lest  the  pith  "  should  not  be  sufficient  to  prevent  in- 
fect* from  enteriog  into  it,  and  choking  up  the  air  vessel,  as 
soon  as  the  plant  sinks  in  the  water,  a  quantity  of  hairs, 
which  are  placed  in  circles  in  the  interior,  rise,  and,  meet- 
ing in  £he  centre,  not  only  aid  to  keep  out  the  water,  but  ran 
through  every  insect,  that  ventures  to  approach.*'  Mrs. 
Jbbetson  then  goes  on  to  add,  "  1  have  oftep  caught  insects 
threaded  on  the  hairs,  but  they  are  soon  washed  off. 
ftucstiom         jjfow  a  question  or  two  naturally  arise  on  reading  this  ob* 
rwpectxngi .   fervatj0lj4_jsl>  ^om  j0  \Uhtcls  gct  inio  w  evfn         the  air 

vessels  ?  or,  «ndly,  how  can  the  water  come  at  them,  to 
wash  them  off,  when  these  vessels  are  so  entirely  internal  ? 

}  doubt  not  that  these  questions  can  be  most  satisfactorily 
answered ;  but,  certainly,  Mrs.  Ibbetson  did  not  show  ber 
usual  perspicuity  in  this  passage. 

Your  insertion  of  thjs,  or  an  answer  to  it,  if  possible  in 
*  your  next,  will  very  much  oblige  me.— I  conclude  by  sin- 
cerely thanking  the  lady,  who  is  the  occasion  of  this  letter, 
for  the  high  gratification,  which  her  frequent  communica- 
tions have  afforded-r-and  with  hopes,  that  she  will  persevere 
?n  her  truly  wonderful  and  interesting  discoveries. 

am,  str, 

Your  much  obliged,  and  very  humble  servant, 
JP oofc,  April  the  4M,  1812.  T.  B. 
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VI. 

*  .  •  • 

Stater  of  Ph  ilip,  the  Father  of  Alexander ;  or  Remarks  %  A 

en  the  Purity  or  Standard  of  Gold :  hy  Mr.  J.  F  abbkoni. 
of  Florence,  Corresponding  Member  of  the  French 
Institute*. 


N. 


ATURALISTS,  perhaps  on  the  authority  of  Pliny-  Native  gold 
(l)t,  are  almost  unanimous  in  the  assertion,  that  native  10  v 

gold  is  never  found  perfectly  pure,  or  free  from  all  alloy, 
particularly  of  silver ;  and  that  the  finest  is  scarcely  from 
0*875  to  0-917,  that  is  from  21  to  2«  carats.  The  gold  dust  GoM  dust  from 
brought  from  Africa  is  commonly  within  these  limits.  I  Africa, 
have  seen  some  at  0'927>  or  22  carats  and  a  quarter  J;  and 
lately  there  has  been  some  at  0*958,  or  23  carats,  brought 
from  Morocco  to  the  mint  at  Florence.  (In  Tuscany  the 
carat  is  divided  into  eighths.)  v  1 

It  is  probable,  that  in  the  early  ages  money  was  coined  of  Ancient  co'ns 
native  gold,  in  the  state  in  which  it  was  found  ;  for  there  JjJJ  MUTe 
could  be  no  inducement  to  incur  the  trouble  and  expense  of 
refining  it. 

The  most  ancient  gold  coin  known  is  supposed  to  be  that  Moat  ancient 
of  Battus  IV,  cast  or  struck  at  Cyrene,  in  Africa,  in  the  ^nPWia* 
time  of  Piststratus.   Its  fineness  does  not  appear  to  be 
-known.    Of  all  the  Grecian  coins  found  in  our  cabinets  of  Oldest  GrcekA 
medals  the  roost  ancient  are  the  beautiful  pieces  of  Philip,  lht?f  °f 
father  of  Alexander.    This  enterprising  man,  who  from  his 
infancy  looked  forward  to  ascend  the  throne  of  Macedon 
and  become  master  of  Greece,  had  the  good  fortune  to  find 
some  rich  gold  mines,  which  he  knew  how  to  work  to  great  His  mines, 
advantage.    Mount  Pangsus  furnished  him  annually  to 
the  amount  of  6300000  Florence  liri  [£318750].  Hence 
he  derived  the  most  powerful  instrument  of  the  success  of 
his  political  designs  and  military  talents.   Whether  the  gold 
of  Philip  underwent  any  particular  operations,  before  it  was 

•  Ann.  d#  Cbhn.,  vol.  LXXII,  p.  95. 
■fr  Tbe  figures  refer  to  notes  by  Mr.  eVArcct  at  the  end  of  the 
X  This  gold  is  found  chiefly  in  tbe  country  of  Bambouck. 
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Mnt  to  the  mint,  is  not  known  ;  but  there  is  reason  to  be- 
lieve, that  it  was  employed  in  the  state  in  which  it  was 
fouud*. 

*  * 

Awy  of  his  Patin  assayed  a  gold  stater  of  this  king,  and  found  it  23 
carats  and  a  half  fine,  or  0*979 :  and,  as  it  cannot  be  sup- 
posed, that  hismintmen  would  have  thought  of  purifying 
gold,  to  add  afterward  no  more  than  a  forty-eighth  of  alloy, 
we  may  presume,  that  the  gold  was  found  native  of  this  fine* 


AjWitkmof        If  mllny  have  been  added  to  gold  with  a  bad  design,  or 
oy  tofo  .         ^  erroneous  idea  of  defraying  the  expense  of  coinage ; 

U  is  a  remedy  that  has  degenerated  into  fraud,  and  has  no 
limits.    If  alloy  have  been  added  with  the  design  of  render* 
ing  the  coin  harder,  it  is  a  useless  idea.   Neither  ' of  these 
Wjjj-P  «jj  hlB  motives  could  have  induced  Philip  to  adopt  the  practice, 
col  nature,  tne  0f  nU  goid  was  abundant,  and  he  was 


desirous  of  appearing  generous;  so  that  be  would  have 
coined  his  money  of  pure  gold,  if  he  had  thought  it  neces- 
sary to  refine  it ;  or  he  would  have  added  more  alloy,  if 
policy  had  suggested  to  him,  not  to  employ  it  in  toe  virgin 
state,  as  it  came  from  the  mine  ($)•  It  would  appear 
therefore,  that  oature  furnished  him  with  gold  at  23  carats 
•  and  half,  or  0*079,  »»  it  U  in  his  coin  ;  unless  there  were  an 
errour  in  the  assay  of  Patin,  which  deserves  therefore  to  be 
veri6ed. 

A  *ndCr  Ut*17     The  c°ev,lVltr  f0"100^'  •  vory  celebrated  mathema* 
*  tictan,  figging  the  foundations  of  a  house  near  Arrezzo, 

found  a  stater  of  Philip  in  very  good  preservation.  No 
sooner  was  he  informed  of  the  wish  to  examine  the  weight 
and  chemicul  composition  of  his  antique,  than  he  readily 
sacrificed  it  to  the  gratification  of  this  curiosity* 

p  escribed.        The  obverse  of  this  pieces  like  that  of  most  of  Philip's 
coins,  bears  the  head  of  Apollo ;  and  the  reverse,  a  chariot 
with  two  horses  walking*    The  name  is  in  the  exergue.  On 
similar  staters  under  the  legs  of  the  horses  appears  a 
gram,  qr  t*>me  type,  to  denote  the  mint  where  the  piece 
struck.    On  this  stater  it  is  a  trident,  the  symbol  of 
Trcexene. 


•  Pfiiiy  hints,  that  fold  w»»  found  in  the  bowels  of  the 
telemly  jrore,  to  be  melted  without  any  preparation. 

Fourteen 
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Fourteen  staters  of  Philip  are  preserved  in  the  rich  cabinet  Fourteen  in 

the  Flor  

gallery. 


of  the  Florence  gallery.    Eleven  resemble  that  of  Arrezzo  lhe  Florence 


on  both  Aides,  but  they  have  different  mint-marks;  one 
only  having  the  same  as  that  found  near  Arrezzo.  The  Their  wciIkt« 
weight  of  two  of  these  staters,  perfectly  resembling  each 
other  in  external  appearance,  is  precisely  176  Florence 
grains  [133*6  grs  Eng.]  This  is  precisely  the  weight  of 
another  stater,  the  mint-mark  of  which  is  formed  by  a  large 
K,  and  a  small  o  ;  of  one  that  has  a  thunderbolt ;  one  with 
a  vase ;  and  one  with  an  ear  of  corn,  the  mark  of  the  Leon- 
tioi.  This  being  the  weight  of  the  six  largest  staters  that 
have  come  down  to  us,  there  is  reason  to  presume,  that  it 

the  weight  prescribed  for  this  Greek  coin*.    Hence  it  Weight  of  the 
be  inferred,  that  the  drachma  was  equivalent  to  88  df4Vchn,a' 
Flor.  gvs.  [66-8  grs  E.].    (De  Korae-de- Lisle  gives  4*46 1 
gr.  [6s*9  grs]  for  the  great  attic  drachm,  that  is  to  suy, 
about  2* grs  more.)    A  proof  of  the  justness  of  this  weight  is 
the  attie  hemidrachma,  or  Asiatic  drachma,  or  fourth  part  Attic  hemi- 
of  the  stater  of  Philips  which  is  also  preserved  in  the  same 
gallery,  and  weighs  precisely  44  grs.  [33*4  grs  E.].  The 
obverse  of  this  small  piece  of  gold  bears  the  head  of  Her- 
cules covered  with  the  lion's  skin.    On  the  reverse  are  the  Weights  of  5 
bow,  vase,  and  club.    The  learned  and  illustrious  professor        J"  the 
A.  L.  Millin  has  sent  me  the  weights  of  five  Philippi  in  the  ^ 
imperial  library;  which  are  as  follows.    No.  1,  ]6o-5grs: 
2,  1^1  grs  very  exactly :  3,  l6l  grs:  4,  1 62  grs  very  ex- 
actly :  5,  162  grs.    The  two  heaviest,  which  differ  by  an 
unassignable  fraction,  are  so  because  they  are  least  worn. 
The  heaviest  answers  to  1751G  Flor.  grs.,  and  is  therefore 
0-94  of  a  grain  lighter  than  ours ;  which  therefore  may  be 
considered  as  less  worn,  and  more  accurate. 

Greaves  weighed  two  staters  of  Alexander,  one  of  which  Stat"re  *«gh- 
was  133  grs  English,  the  other  133'5.    He  supposed,  that -  by  Grc™*< 
the  half  grain  had  been  lost  by  wear ;  and  he  concluded, 
that  the  drachma  should  be  estimated  at  67  grs  precisely. 
The  second  weight  given  by  Greaves  is  equivalent  to  87'6 
Flov.  grs.    Snellius  found  the  stater  of  Philip,  and  of^yS^ 
Alexander,  to  weigh  179  Dutch  grs,  equivalent  to  124*5 


•  Uq  heavier  ttaUr  it  known  to  exist. 


—  —  — 
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E»g .•;  which,  from  a  comparison  with  the  preceding,  would 
give  for  the  drachma  87*9  Flor.  gra ;  ttill  a  little  lighter, 
bot  very  near  what  we  have  assigned,  or  £8  grr.;  without  its 
being  necessary  to  estimate  the  wear,  in  support  of  six  simi- 
lar weights  in  an  equal  number  of  gold  staters,  and  with 
Weight  ac-  the  proof  of  the  fraction  mentioned*  The  celebrated  Bar* 
thelemi  found,  from  various  weightugs,  that  the  drachma 


was  precisely  81 1  French  gra  [66*55  grs  £.],  which  would 
give  about  87*75  Flor.  grs.  But  he  would  presume  a  loss  of 
seven  eighths  of  a  grain  for  the  wear  of  2200  years,  and 
thus  gratuitously  make  the  drachma  equal  to  82  Fr.  gra,  or 
88*5  of  ours.  It  is  probable  however,  that  he  carries  hit 
estimate  too  high.  We  should  altogether  reject  from  our 
calculations  all  allowance  for  wear;  because,  by  admitting 

*,JfudTacbml  this,  we  may  draw  any  vague  conclusions  we  please.  The 
P*  weight  of  88  grs  [66*8  grs  E.]  is  confirmed  by  a  silver 
drachma  of  the  same  Philip,  likewise  preserved  in  the  Flo- 
rence cabinet.  On  the  obverse  i$  the  head  of  Hercules, 
without  a  beard,  and  covered  with  the  lion's  skin  ;  and  on 
the  reverse  Jupiter  seated,  with  the  eagle  ou  bis  right  hand, 
and  a  spear  in  his  left.    It  is  distinguished  from  others  by  a 

Silver  hemi-    lyre  and  the  letter  A  beneath  the  seat.  .  The  accuracy  of  the 

drachma,  weight  of  this  drachma  is  confirmed  by  its  half,  also  in  silver, 
of  the  same  king,  which  weighs  exactly  44  grs.  This  baa 
the  head  of  Jupiter,  ornamented  with  the  diadem ;  and  on 
the  reverse  is  a  figure  on  horseback,  with  the  name  in  the 
exergue,  and  a  murk  that  cannot  be  made  out. 

Tebadrach-    there  are  four  tetradrachmas  of  Alexander,  of  the 

Slrrf  Ale*"  mcta,»  the  faccs  and  revme9  of  which  arc  similar;  which, 
weighing  all  alike  14  den.  1 6  grs,  farther  prove  the  weight 
of  the  drachma  to  be  88  grs.    These  tetradrachmas  are  dis- 

Miut  marks,  tingnished  by  various  marks,  as  was  said  of  the  staters*  One 
has  in  the  fore  part  a  lamp,  and  under  the  seat  a  moon  and 
a  star :  another  has  in  the  same  place  the  initial  T  with  a 
circumflex  over  it,  and  under  the  seat  the  letter  £  :  a  third 
has  a  buckler,  and  under  the  seat  a  serpent :  the  fourth  has 
a  crown,  and  under  the  seat  a  monogram,  composed  of  an 


•  There  is  evidently  some  mistake  here ;  but,  as  I  do  not  know  the 
precise  weight  of  the  Dutch  grain,  I  shall  leave  it  as  ia  the  original.  C. 

i  r.t'  .  M 
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M  barred  betweeh  the  two  inner  strokes.   Lastly  we  hare  Drachma  of 
also  a  real  drachma  of  this  king,  of  the  precise  weight  of AIcxandef- 
89  grs,  which  is  distinguished  by  a  monogram,  consisting 
of  an  H,  with  a  kind  of  circumflex  over  the  cross  stroke. 

Among  the  tetradrachmas  of  Thrace  in  the  same  cabinet  Thradantetra- 
there  is  one,  the  twelfth  in  order,  heavier  than  the  rest;  and  dr*chm*$* 
weighing  precisely  T4  den.  16  grs.    This  is  a  proof  of  the 
identity  of  the  weight  of  the  Thracians  and  Macedonians, 
which  had  already  been  conjectured  by  others*. 

After  having  ascertained  the  weight  of  the  Philippus  Thestateras- 
found  at  Arrezzo,  it  was  subjected  to cupellation,  and  the8*7**** 
process  of  parting.    Its  fineness  appeared  to  be  the  same  as 
found  by  Patin  ;  that  is  0*979.  or  23  caruts  and  a  half ;  con- 
taining but  half  a  carat,  or  0  021  of  silver. 

The  art  of  assaying  was  known  in  the  remotest  times,  as  Artof  swaying 
the  Scriptures  attest.  In  the  time  of  Pliny  it  had  reached  *ocieilt* 
such  perfection  ('),  that  the  fineness  of  gold  was  ascertained 
from  21  carats,  or  0' 875,  to  21  carats  and  7  twenty-fourths, 
0*888,  and  even  to  23  carats  and  1 1  thirty-seconds,  0*973. 
In  those  days  the  assay  must  have  been  made  in  the  dry 
way;  first  by  separating  the  base  metals  from  the  gold  by 
means  of  lead,  and  afterwards  the  silver  by  means  of  snl- 
phnrf,  or  a  sulphuret 

The  method  of  refining  gold  in  large  quantities  was  also  Ancient  art  of 
known,  as  Strabo  says,  by  cementing  or  burning  it  with  an  Jjjjjjjf1 
argillaceous  earth,  which,  destroying  the  silver,  left  the  gold 
in  a  state  of  purity.    Pliny  says,  that  for  this  purpose  the  Pliny. 

•  The  scholiast  on  Nicander  says,  that  the  didrachraa  is  the  fourth 
part  of  the  Attic  ounce :  this  ounce  then  mast  be  704  Flnr.  grs. 
[534*4  grs*  Eng.  Here,  as  in  the  other  parts  of  this  paper,  1  hare 
reduced  the  Flor.  grs  directly  into  Eng.,  agreeably  to  the  values  as- 
signed them  by  Tillet,  in  the  Mem.  of  the  French  Academy  of 
Sciences  for  1767 \  paying  no  regard  to  the  reduction  into  grammes, 
made  I  presume  by  the  French  translator,  and  added  in  the  Ann.  de 
Chim.  He  gives  here  34-496  grammes  as  equivalent  to  704  Fl.  grs, 
which  would  then  be  only  533  a  Eng.  C] 

f  A  manuscript  written  by  one  Biffoli,  who  lived  in  1460,  which  is 
in  the  Strozrian  library,  and  of  which  there  are  several  other  copies, 
says :  «  Parting  with  aqu a  fortis  was  invented  about  fifty  years  ago." 
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Aettharchi- 


ffis  descrip* 
two. 


Pure  fold 
coins  of  Da- 
rius. 


Process  of 
Ap.ntharchicles 
difReoIt  tuex- 
plaia. 


A  similar  me- 
thod appa- 
rently prac- 
lat  l.>ons. 


gold  was  placed  on  the  fire  in  an  earthen  vessel  with  three 
tines  its  weight  of  salt;  add  that  it  was  afterward  exposed 
anew  to  the  fire  with  two  parts  of  salt,  and  one  of  schist, 
certainly  argillaceous.  This  would  certainly  effect  the  de- 
composition of  the  salt,  and  the  volatilisation  of  the  muriatic 
acid  in  a  state  of  ignition  and  dry,  which  would  penetrate 
the  substance  of  the  gold,  and  separate  the  silver  in  the 
form  of  a  volatile  muriate ;  the  object  (*)  and  effect  of  the 
cementation  of  the  modems*  But  Agatbarchides  has  trans- 
mitted to  us  an  account  of  a'  peculiar  method  practised  in 
the  mines  situate  between  the  Nile  and  the  borders  of  the 
Red  Sea*,  in  which  we  perceive  the  well  known  property 
of  the  muriatic  acid  in  separating  silver. 

This  author  says,  if  he  express  himself  accurately,  and 
there  be  no  corruption  of  the  text,  that  the  gold  there  is 
enclosed  in  marble:  that  the  miners  burn  or  calcine  this 
ore  :  that  they  break  it  with  hammers,  pound,  grind,  and 
wash  it:  and  that  lastly  the  gold,  placed  in  a  covered  cruct- 
ole  with  a  little  lead,  some  salt*  a  little  tin,  and  some  barley* 
meal,  was  exposed  to  the  fire  five  days. 

The  mintmen  of  Darius  certainly  employed  this  or  a\ 
similar  method,  when  this  enlightened  king*f  was  desirous 
of  giving  his  subjects  the  noble  and  useful  example  of 
money  made  with  the  purest  gold,  simitar  to  that  of  fine 
silver  made  afterward  by  his  satrap  Ariander. 

It  is  not  easy,  however,  to  give  a  plausible  explanation  of 
the  rationale  of  the  docimastic  method  transmitted  to  us  by 
Agatharchides.  But  if  the  operation  he  describes  were 
intended  not  as  a  cementation*  but  a  real  and  prolonged 
fusion,  it  remains  to  be  explained,  how  the  employment  of 
a  closed  crucible,  kept  on  the  fire  as  he  directs,  is  to  be 
reconciled  with  the  object  proposed  :  nor  is  it  easy  to  com- 
prehend the  use  of  barley-meal* 

-  But  on  reflecting  on  the  ingenious  method,  which  Hellot 
found  practised  at  Lyons,  for  refining,  purifying,  and 
pa  rating  cupelled  silver  from  the  little  lead  that 


•  Gold  was  extracted  from  these  mines  even  previous  to  the 

of  iron. 

f  The  scholiast  on  Aristophanes  ascribes  this  to  another  prince  of 

tjst,sa6e  name,  but  more  ancient. 

with 


- 
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with  it  after  the  first  refining,  we  may  form  some  notion 

The  practice  in  that  city  was  to  take  a  crucible  thir-  Described  br 

teen  inches  high,  and  five  inches  wide  at  the  mouth :  Hellot. 

»     *  « 

to  put  a  layer  of  small  charcoal  three  iuches  deep  at  the 
bottom*  and  cover  it  with  a  triangular  piece  of  a  crucible, 
fastened  by  a  little  lute  at  each  corner*  its  sides  answering 
to  the  corners  of  the  crucible:  and  on  this  false  bottom  to 
place  sixty  or  sixty-five  pounds  of .  silver  iu  long  slender 
ingots,  to  be  melted  and  purified*.  The  wind-furnace  used 
for  this  purpose  was  fourteen  inches  high,  seven  in  diameter 
at  the  grate,  and  nine  at  the  top.  The  metal,  as  it  melted, 
was  observed  to  sink  to  three  inches  below  the  ed^es  of 
the  crucible;  and  then,  when  it  had  acquired  a  sufficient 
degree  of  heat,  it  was  teen  to  boil  like  water  exposed 
to  a  strong  fire.  In  this  state  it  was  kept  seven  or  eight 
hours.  . 

The  elastic  fluid,  which  io  this  case  was  evolved  from  the  Artificial  beV- 
charcoal  beneath,  caused  the  agitation  here  mentioned ; lowi* 
the  charcoal  constituting,  as  we  may  say,  a  kind  of  bellows 
ingeoiously  placed  at  the  bottom  of  the  crucible. 

Charcoal,  placed  in  close  vessels  of  glass  or  metal,  we  Charcoal  not 

know  is  not  altered,  thou  eh  heated  redhot.    This  we  are  decomposed 

.  in  dose  resseU 

taught  by  theory,  and  the  truth  is  confirmed  by  many  ex-  of  gU«  or  mr- 

periments.  But  the  observation  reported  by  the  judicious  ui: 
Hellot  equally  attests,  that  io  this  case  the  charcoal  beneath  ^menine*, 
the  melted  silver  is  decomposed,  and  continues  to  furnish 
elastic  fluid ;  since  this  learned  chemist  found,  that  silver 
kept  in  the  same  degree  of  heat,  without  any  charcoal 
beneath,  has  a  tremulous  motion  at  its  surface,  and  pro- 
ceeds from  the  centre  to  the  sides  and  back  again,  but  does 
not  boil  with  such  noise* :  whence  then  cornea  the  elastic 
fluid  ? 

Priestley,  the  founder  of  modern  pneumatic  chemistry  by  ThU  found  br 
an  immense  number  of  fsets,  demonstrates  in  the  most  evi-  ^tlts^eV' 
dent  manner,  what  has  since  been  confirmed  by  many  other 
experiments,  that  earthen  vessels,  heated  to  such  a  degree 
as  to  give  a  passage  to  light,  are  filters,  or  rather  sieve**, 


+  The  Silver  bat  merely  aa  atdalattsr  aai  tircalatory  motiaa. 

fciving 
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The  process    giving  admission  even  to  the  external  air*.  Thus  Caloric  add 

explained  on  ||gbi  penetrating  the  bottom  of  the  crucible,  and  with  them 
this  principle.  _°  •    ,     .      .  ,       .       ,  .  ... 

the  air,  attracted  chemically  by  the  charcoal  within,  its 

oxigen,  coming  into  contact  with  the  incandescent  charcoal, 
inflames  a  portion  of  it,  combines  with  it  and  caloric,  and 
forms  carbonic  acid.  This  elastic  fluid,  through  the  unin- 
terrupted action  of  the  fire,  acquires  sufficient  force,  to 
overcome  the  pressure  of  a  column  of  seven  inches  of  liquid 
silver  above  it,  and  passes  through  it,  agitating  it  violently. 
The  small  residue  of  lead,  which  wns  combined  and  diffused 
throughout  the  mass,  being  brought  by  the  continual  agi- 
tation into  contact  with  the  carbonic  acid  gas  and  the  at- 
mosphere (the  latter,  and  perhaps  the  former,  heme  decom- 
posed by  a  superior  affinity  from  the  concurrence  of  cir- 
cumstances), is  oxided,  and,  from  the  diminution  of  its 
specific  gravity,  is  compelled  to  occupy  the  upper  surface. 
The  fused  ox-     In  fact,  Ilellot  observed  a  kind  of  yellowish  oil  rise  from 

Weoflead      the  interior  of  the  melted  silver,  and  float  on  it.    This  oil 

rose  like  an  j 

til,  was  a  pure  oxide  of  lead  in  fusion  ;  formed  by  the  contact  of 

the  continually  renewed  atmospheric  air.  The  refiners  col- 
lect this  melted  oxide,  by  enveloping  and  absorbing  it  with 
glass  or  a  meagre  earth  ;  this  earth  being  removed  more 
readily  from  the  silver  it  covers,  and  then  the  metal  remains 
pure  and  limpid. 

The  processor  If  we  refer  to  this  method  the  process  of  Agatharchides, 
AR»»harchidcs  reported  above,  though  very  imperfectly,  we  may  suppose, 
that  the  barley,  or  its  meal,  was  employed  instead  of  char- 
coal, to  form  what  the  Lyonese  call  the  soul  of  the  crucible  ; 
that  it  was  placed  at  the  bottom  of  the  crucible,  and  retained 
there  by  a  cover  (whence  probably  the  expression  of  a  closed 
crucible) ;  and  that  on  this  was  poured  the  gold  fused  with 
a  little  lead,  to  vitrify  the  base  metals  it  might  contain,  and 
common  salt,  and  sulphuret  of  antimony  or  of  lead,  to  seize 

•  This  is  dcuiedby  many  able  chemists,  who  assert,  that  Priestley 
was  mistaken  in  his  idea ;  and  that  the  air,  in  his  experiments,  was 
admitted  through  minute  cracki  in  his  vessels,  imperceptible  to  the 
naked  eye.  Still  Ihia  does  net  invalidate  1  he  reasoning. of  Mr.  Fabbroni ; 
for,  if  this  be  the  true  state  of  the  case,  air  might  be  admitted  to  the 
charcoal  in  this  process  through  similar  cracks  in  the  bottum  ff  the 
crucible.  C. 

the 
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the  fine  silver,  and  volatilize  it  with  the  lead,  or  reduce  it  to 
scoria.  The  elastic  fluids  evolved  from  the  vegetable  mat- 
ter by  the  action  of  the  fire  would  perform  the  office  of 
bellows,  to  agitate  the  metal  violently  and  incessantly  for 
several  days,  which  would  occasion  all  the  impurities  to 
float  on  the  sur&ce,  where  they  would  be  scummed  off  as  is 
done  by  the  Lyonese. 

But,  to  say  the  truth,  a  fire  continued  for  five  days  gives  Objection, 
rather  an  idea  of  the  cementation  of  the  moderns,  analogous 
to  that  transmitted  to  us  by  Pliny,  than  of  a  real  fnsion  in 
closed  crucibles ;  a  circumstance  directly  opposite  to  the 
purpose  intended.   Thus  in  Hungary,  the  better  to  open  Hunganaa 
ad  the  interior  parts  of  the  gold  to  the  muriatic  acid  reduced  pww* 
to  vapour  in  the  process  of  cementation,  it  is  customary  to 
add  lead  to  the  mass,  which"  is  afterward  reduced  into  . 
smalt  hollow  drops,  or  grains'  as  they  are  called.    It  is  pos- 
sible, that  the  lead  mentioned  by  Agatharchides  was  The  process  of 

intended  for  the  same  purpose;  that  tin  is  a  mistaken  ex-  Agatharchides 
~        «       .  »i**ti  explained  fry 

pression  for  crude  antimony,  or  native  sulpnuret  of  lead  ;  this. 

and  that  the  barley  meal  was  intended  merely  to  promote 
the  uniform  distribution  of  the  little  salt,  a  stratum  of  which 
was  to  be  placed  on  the  gold,  and  assisted  perhaps  in  decom- 
posing it,  as  clay  or  sulphate  of  iron  does  now. 

To  obtain  some  light  on  this  curious  subject,  into  a  era-  Experiment  to 
cible,  covered  by  another  inverted  over  it^were  put  720  grs  gJJJj te  rf" 
of  barley  meal,  add  576  grs  of  common  salt.  This  mix- 
ture was  heated  till  it  acquired  the  colour  of  a  redhot 
coal,  and  in  this  state  it  was  kept  for  six  and  thirty  hours. 
More  from  curiosity,  than  to  derive  any  important  conclu- 
sion from  it,  into  it  had  been  put  a  small  slip  of  gold,  at  SI 
carats  3  ei^nths,  or  0*891,  a  third  of  a  millimeter  [about  0*13 
of  a  line  Eng.]  thick,  and  weighing  24  grs;  and  a  slip  of 
silver,  at  1 1  dwts  and  half,  or  0*956,  half  a  millimeter  [near 
0-3  of  a  line]  thick,  and  weighing  40  grs.  The  lower  cru- 
cible, in  which  these  were  placed,  was  half  fall ;  and  in  the 
luting  of  that  above  was  left  an  opening  of  5  mil.  [near  a 
lines]  for  the  issue  of  the  elastic  vapour. 

At  the  expiration  of  this  time  the  apparatus,  after  being  Refute, 
cooled,  was  opened.    In  it  was  found  a  very  little  earthy 
raaidoum,  slighly  saline,  whitish,  weighing  scarcely  11*5 

grs. 
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Earthy  re- 
siduum. 


grs.  The  gold  was  above  it,  and  increased  in  weight  an 
eighth  of  a  grain,  being  perceptibly  whitened  by  the  fusion 
of  some  very  small  particles  of  silver,  separated  from  the 
remains  of  the  little  slip  of  that  metal,  which  was  found  stick* 
ing  upon  the  gold  in  the  form  of  an  agglutinated  dust  pos- 
sessing very  little  adhesion.  These  remains  were  pure  silver, 
«nd  weighed  6  grs  and  an  eighth.  The  gold,  which  was 
silvered  only  on  its  surface,  was  boiled  some  time  in  pure 
nitric  acid;  when  it  lost  entirely  its  silvery  hue,  and  was 
found,  on  assaying  it,  to  be  of  £4  carats. 

The  little  earthy  residuum  was  then  examined.  In  it 
were  found  uo  saline  particles  but  a  few  atoms  of  muriate 
of  soda,  and  barely  u  truce  of  muriate  of  copper.  The 
muriate  of  silver,  which  from  the  loss  of  the  metal  must 
have  weighed  45*5  grs,  hod  certainly  evaporated  with  the 
other  elastic  vapours.  In  the  formation  of  this  muriate 
only  11*5  grs  of  muriatic,  acid  had  been  employed.  The 
324  grs  of  acid  beside,  contained  in  the  salt  employed,  were 
dissipated  (leaving  the  small  portion  of  copper  out  of  the 
question)  by  a  decomposition  effected  through  the  means  of 
Evaporation  of  the  vegetable  matter  mixed  with  it.  But  what  is  difficult,  to 
account  for,  and  is  foreign  to  our  purpose,  is  the  entire 
evaporation  of  240  grs  of  soda,  which  the  common  salt  con- 
tained, and  which  should  have  remained  fixed  at  the  bottom 
of  the  crucible.  This  must  have  been  rendered  volatile 
either  by  decomposition,  or  by  forming  a  new  compound, 
and  escaped  through  the  opening  in  the  apparatus. 

It  is  not  probable  therefore,  that  Philip  employed  similar 
methods  of  refining,  either  by  fusion  or  by  cementation, 
because,  I  must  repeat,  he  would  have  reduced  the  gold  to 
a  state  of  perfect  purity,  as  Darius  thought  proper  to  do 
subsequently  ;  or  he  would  not  have  confined  himself  to  so 
small  a  portion  of  alloy,  or  perhaps  that  alloy  would  not 
have  been  silver.  And  if  he  employed  the  gold  as  he  found 
it,  we  must  necessarily  infer,  that  nature  yields  gold  at  J  > 
carats  and  half,  or  0*979  (7).  .  m  rg^M 

Many  perhaps  will  doubt,  whether  gold  be  found  in 
nature  -so  near  to  perfect  purity  ;  though  Strabo  says,  that 
gold  was  found  pure  in  the  Noxic  Alps ;  while  Pliny  it 
quoted  for  the  assertion,  that  none  is  found  free  from  silver* 


Philip  used 
native  gold. 


Doubts  re- 
specting the 
fineness  of 
native  gold : 


Digitized  by  Google 


STATER  OF  PHILIP  OF  MACEDOV.  33 

But,  without  being  left  in  suspense  by  the  assertions  and 

of  others,  I  have  the  means  of  removing  all  doubt 

»n  ;  having  had  an  opportunity  of  ascertaining  bat  It  fe  some 
by  my  own  examination,  that  gold  is  actually  found  native  |J«  ab^ 
at  24  carats.  :  "  7  PU,t' 

I  had  for  some  time  the  keeping  of  the  rich  collect  ion  Collection  it 
of  natural  history  belonging  to  our  first  king,  who  was  A™"*, 
very  fond  of  these  things,  and  eminently  versed  in  natural 
philosophy.  ;t  . 

In  it  were  many  specimens  of  mineralised  gold  and  native  Specimens  0$ 
gold,  among  which  I  observed  two  well  formed  crystals  of  ^tTe 
gold  ;  one  cubical,  the  other  a  Wraedral  prism  surmounted  Two  sanguis* 
by  a  fou raided  pyramid.    It  would  be  gratifying  to,  know  cr^***'i* 
what  substances  united  to  the  gold  determined  these  diffe- 
rent figures,  naturally  formed  in  the  bowels  of  the  Earth, 
and  altogether  different  from  those  produced  in  our  laborato- 
ries by  cooling  aftcff  fusion.    The  cube  is  very  pale;  the 
prism  is  of  a  deeper  colour:  but  these  two,  crystals,  which 
I  found  by  chance  in  selecting  a,  gteat  many  na ti«e  grains, 
•re  unique  in  the  collection,  so  that  it  is  impossible  I*  tbialc 
of  subjecting  them  to  an  eJUttiMtiQQ,  that  woqld;  spoil 
their  figure. 

An  amorphous  but  remarkable  specimen  from  Brazil  en-  SpectcW  * 
riched  the  same  collection.    It  was  given  by  the  Prince  ?tfnm  BretiJ, 
Brazil,  at  liadajor,  to  the  late  king  of  Etruria,  then  infant 
of  Spain  and  hereditary  prince  of  Parma.    The  weight  of 
this  piece  is  about  14  lbs.  [19  lbs,  9  oz.  troy]*,  beside  a  weighing  It 
small  fragment  of  the  same,  the  nature  of  which,  through  0os. 
the  kindness  of  the  king's  apothecary,  John  Ulrici,  I  was 

examiue  by  cupellatien  and  parting^  without  profit  ex- 
neglecting  to  test  its  solution  in  nitromuriatic  acid  hy  tul-  sained 
phate  of  iron,  and  neutral  salts  with  base  of  potash.  J$y 
ejl  these  trials  I  was  convinced,  that  it  is  very  pure  gold  of  was  perfectly 
24  carats^  if  the  whole  mats  be  homogeneous,  without  any 
portion  of  inferior  metal, 

As  no  person  tyas  ever  doubted,  that  very  coarse  gold  is 


led  by  the  Spaniards  in  bis  time  patacrtu  end  palacranat  j  others  say, 
thai  small  uiecea  were  termed  valas*  «  hence  ncrhsDA  our  vaalicttv  *nd 
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foond  in  minerals  containing  it,  I  am  now  certain*  that  nav 
ture  likewise  presents  us  with  it  of  the  greatest  fineness,  and 
even  perfectly  pare.  This  is  what  I  purposed  to  show  by 
this  new  fact,  in  writing  this  little  essay,  as  a  present  to  the 
lovers  of  mineralogy  and  antiquities. 

Notes  an  the  preceding  Paper  by  Mr.  D'Arcet,  Verifier  of 
Atsayt  at  the  Mint  of  France* 

ftttfsta*.  0)  ***y  book  33,  that  there  is  no  gold  more  pure 
toony*  than  that  obtained  from  the  sands  of  rivers ;  and  that  all 

gold  obtained  by  arrugiae  has  no  occasion  to  be  melted, 
being  pure  native  gold*  But  Pliny  says  in  the  same  book, 
that  lead  is  more  malleable  and  heavier  than  gold,  which  ia 
-a  mistake,  and  proves,  that  the  gold  considered  by  Pliny  as 
pure  was  an  alloy.  He  says  also  farther  on,  that  all  gold  ia 
mixed  with  silver;  and  that  the  freest  from  silver  known  is 
the  gold  of  Albicrare  in  Gaul,  which  contained  but  a  thirty- 
sixth*  :  whence  it  follows,  that  the  testimony  of  Pliny  to 
this  point  is  of  no  weight,  and  that  we  must  appeal  to  ex- 


Analvtb  of  an    (*)  I  delivered  to  Mr.  Monger  the  analysis  of  an  ancient 
ancient  cola    coin  with  the  effigies  of  Philip,  which  proves,  that  in  hit 
of  Philip.      (^g,,        were  made  of  alloys,  the  composition  of  which 
was  native,  or  at  least  unknown ;  for  this  piece  contained 

Silver  •  •  •  •  36s 

Gold   184 

Copper   »*  448 

1000. 

It  is  not  probable,  that  the  regulations  of  the  mint  re- 
quired such  or  so  complex  an  alloy,  at  a  time  when  the 
methods  of  analysis  of  assay  were  but  approximations  ;  and 
when  they  were  unquestionably  far  from  the  accuracy,  that 
may  be  obtained  even  by  employing  only  the  touchstone, 
tnuchneedles,  and  prepared  acid,  used  at  present. 
Their*  of  as*  (3)  The  art  of  assaying  was  as  far  as  possible  from  perfect 
laying  among  ^         nmote  periods.  Under  the  emperors  even  the  fine* 


•  He  speaks  of  othex  gold  containing  a  tent*,  a 
eighth  part.  C. 
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ness  of  gold  sod  of  silver  was  judged  by  the  colour  it  took  in  very  tmp«r> 
the  6 re,  and  that  of  its  streak  on  the  touchstone*  '  fect* 
These  methods,  though  practised  by  experienced  men, 

can  give  only  very  inaccurate  results,  and  which  may  be  va- 
ried by  a  number  of  circumstances  ;  as  strong  cleaning  by 
aqua  fortis,  a  complication  in  the  alloy,  a  difference  in  tho 
alloy,  &c. 

Archimedes  would  not  have  applied  the  laws  of  specific 
gravity  to  ascertain  the  ialsificatiou  of  the  crown  of  Hiero, 
if  he  could  have  done  it  by  a  better  method,  and  particu- 
larly by  a  method  known  and  commonly  practised. 

It  is  well  known  too,  that,  under  the  triumvirate  of  Mark 
Antony,  every  street  in  Rome  erected  a  statue  to  Marius  » 
Gratianus,  who  had  invented  and  introdnced  one  of  these 
approximative  methods,  that  have  been  mentioned  ;  and 
this  denotes  the  infancy  of  a  useful  art,  the  first  steps  of 
which  are  highly  encouraged,  because  they  are  considered 
as  conducive  to  the  public  welfare. 

(4)  By  emptoying  alkaline  sulphurets  the  solution  of  gold  Sulphurets. 
may  be  effected:  metallic  sulphurets  only  must  be  under* 

stood  here. 

(5)  Mr.  de  Habitant,  in  his  account  of  the  processes  em-  Italian  mints, 
ployed  in  the  mint  of  Turin,  says,  that  cementation  is  the 

process  of  refining  commonly  employed  at  Venice,  Genoa, 
and  Florence,  where  zechins  are  coined  of  nearly  pure 
gold. 

(6)  As  Mr.  Fabroni  says,  it  is  not  easy  to  explain  the  Pr0f<M  of 
grounds  of  the  process  described  by  Agatharchides,  or  of 

that  which  appears  to  be  still  practised  at  Lyons.  These 
processes  should  be  repeated,  attending  to  their  progress 
with  care,  and  applying  to  them  the  means  of  modern  che- 
mical analysis,  particularly  the  pneumatochemical  appara- 
tus. The  nature  of  the  gas  that  traverses  the  fluid  silver 
should  be  ascertained,  why  it  forms  under  such  a  pressure, 
why  it  does  not  flow  back  through  the  pores  of  the  cru- 
cible, &c. 

The  experiment  related  by  Mr.  Fabroni  does  not  appear 
to  me  sufficiently  conclusive,  to  dceide  the  question. 

(7)  Reaumur  says,  Me  moires  de  TAc.  des  Sciences,  An.  F>n««5«ot 
1718.  p.  87.  that  * 
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ip»  ot  ni*    He  farther  observes,  that  tlie  fineness  ^varies  same 

,C»Mu..  p^'e  if  ****  «ml  *e*&im  -(te'HJsa  srWWrk.,; 

which  was  seen  at  the  Academy,  was  in  one  plaqe  2d  c»Tat*'" 
•ncUalt.  "id  another^  w^uf  id  anaflfer  '<&  T^c 
piece  of  6&  inarVs  belonging  to  father  Feuiflee'  was  at  its* 
upper  part  .22  carats  ^  grs ;  a  titHe  lower,  2. 'carats,  j-*  gr. ; 
aud  .t*t  tw 6  inches  from  the  bottom  only  17  carats  and' half. 
(Heamnur*s  grain  is  a  twelfth  of  a  Carat,  a  division  used'  ia 

deri»%.)  '  '        "  ' 

Wi«klowfold.  f  Mr..G.  A-  Acluc  announced  in  the  Journal  de  Physique*. 

t^l.  .1,11,  p.  ?05,  that  pieces  of  gold,  found1  in  the  count* 
of  Wicklow,  in  Ireland,  contained  a  ninth  of  their  weight 
of  silver,  without'  any  other  alloy. 

TtvgtfrtoSP**  ^h^fj  having  been  appointed  to  assay  the  piece  of 

•cadeiaj.       native  .gold  belonging  Jo  the  academy,^  during Ahe  time  of. 

the  revolution,  made  two  assays  of  it,  both  of  which,  were 
•  <  <        s&  qar*  «6  thirty*second«.   Tbia  c«n^..Ter^iiear1|e  pure 
gold  ;,iuid proves,  that  gold  is  fouud>uetu*e.tJlofe^  with 
very  viable  quantities  of  silver. 
Para  native        fl|r.  Fabbroni  i*  the  6rst  wlio  has  demonstrated,  that  gold 
is  found  also  quite  pure.  This  is  an  important  observation;. 
" ''  Iwtit does  not  seen*  to  use  to  overturn  the  geaeraT  principle, 
\bat  native  gold  is  a  natural  al!ov  of  gold  and  ailver  :  a  prin- 
ciple established  by  a  great  number  of  facts,  and  to  which 
only  case  exception  ia  yet  known*  ...  : 

Vtetmc*  of      •  It  f9  demrtobte,  that  the  presence  of  lead  should  be  sought 

<annu        certain  method  of  asceitaiuieg,  whether  the  ancients  refined 
their  gold,  or  employed  rtai  nature  gave  it  thetti. 


*  >  <    «. .    .  *         - . 
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\d  Rejoinder  to  ya^  Papar  ^published  L  w,  tf\c philosophical 
Journal,       <Dr*  WAtLVtV*  on  thfi  Animal  f  luids*  By 

:  ^^W.  NICHOLSON,  E^. 

•      SIR,    1 '  •• 


B 


Y  a  severe  accident  I  have  been  prevented  from  writing 
the  paper,  which  I  proposed  in  the  communication  honour- 
ably inserted  in  your  Jou  rnal  for  February  latt.  Meanwhile 
an  answer  Has  been  published  by  'Dr.  Marcel*. 

Before  i  redeem  my  pledge  of  offering  some  remarks  on  Reply  to  Dr. 
Dr.  Marcefs  Memoir,  the  subject  of  my  former  communi-  M*icet* 
cation,  I  feel  myself  called  upon  by  what  I  consider  to  be 
the  true  interests  of  science,  to  reply  to  his  intervening  an- 
swer: This  gentleman  cannot  be  more  averse  from  polemi- 
cal writing  than  I  am/ nor  neve  more  powerful  motives  of 
private  advantage  iy  being  otherwise  employed :  but  unless 
I  were  to*  avail  myself  of  the  plea  of  a  celebrated  philoso- 
pher, who  asserted,  that  his  regard  for  iruih  was  so  great, 
that  be  would  not  part  with  ft,  lest  it  should  be  iU  treated  by 
mankind,  I  ke  no  option  consistent  with  public  duty. 
The  feelings  of  either  party  must  however  regulate  their 
future  conduct.  For  myself  I  can  only  promise,  that  I 
shall  not  consider  it  as  a  point  of  honour  to  contend  for  the 
last  wora. 

Its  the  answer,  which  has  been  .addressed  to  me,  Dr.  Whether  the 
Marcet  has  set  forth  evidence  from  his  memoir,  still  uneier  2Sw3L  eS2^ 
examination,  to  maintain,  that  soda  in  an  uncombined  state,  or  potash, 
and  not  potash,  exists  in  the  animal  fluids,  as  1  trust  I  have 
legitimately  proved  according  to  facts  hitherto  discovered* 
As  my  honourable  Opponent  has  not  contravened  the  most 
decisive  parts  of  the  evidence  in  support  of  my  allegations, 


I  am  spared  the  pains  of  again  displaying  it ;  so  thac  I  have 
only  to  comment  on  the  evidence  he  brings  forward  in  justi. 
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fiction.    In  my  remarks  perhaps  1  cannot  entirely  avoid 

repetition  of  objections  already  produced. 
Figure  of  crys-  The  first  kind  of  proof,  that  soda  and  not  potash  it  pre- 
)S]|i  wjof8^  sent,  again  asserted  by  niy  adversary,  is  from  the  figure  of 
crystals.  I  have  to  remark  in  additioo  to  my  former  obser- 
vations, that  their  forms  nlone,  rarely  or  never,  even  when 
perceivable  with  the  unassisted  organ  of  vision,  do  singly 
denote  unequivocal  properties:  and  when  not  perceivable 
without  the  medium  of  glasaes,  we  know  from  past  ex  peri* 
ence  the  figures  are  to  be  considered  as  still  more  equivocal, 
I  might  say  deceptive.  If  these  crystalline  forms  are  now 
admitted  os  justly  distinguishing  properties  of  certain  sub- 
stances,  it  is  in  consequence  of  repeated  observation  on 
larger  quantities  by  direct  vision,  "  qua?  tint  oculis  subjecta 
fid  eh  dim;  but  even  then  not  without  concomitant  other 
well  ascertained  properties. 
Acetic  acid       Secondly,  great  dependence  seems  to  be  placed  on  the 

formed  testate  acetate  produceo*  hy  combiuiug  acetic  a«id  with  the  saline 
oi  soda.        matter  afforded  by  incineration.  This  was  said  to  be  acetate 
of  soda,  which  dissolved  in  alcohol,  "  while  potash  was 
found  in  the  residue  left  undissolved  by  the  alcohol".  I 
have  searched  the  pages  of  the  memoir  under  examination, 
again  and  again,  for  the  evidence  in  support  of  this  allega- 
tion ;  but,  here  and  on  msny  other  occasions,  is  a  mere  as- 
sertion, except  a  partial  support  from  the  serum  of  the  blood, 
FloW  of  «pina  as  will  be  seen  hereafter.    For  1st,  with  regard  to  the  saline 
*lfid*'  matter  of  the  fluid  of  the  spina  bifida*  I  find  these  words, 

"  the  a'coholic  solution  being  decanted  off  and  evaporated 
to  dryness,  a  residue  supposed  to  consist  of  acetate  of s&da 
was  obtained."  Here  no  mention  is  made  either  of  an  ex* 
periment  to  prove  whether  the  acetate  was  that  of  soda  or 
of  potash,  but  it  was  supposed  to.be  acetate  of  6oria.  As  to 
the  undissolved  matter  containing  potash,  there  is  not  even 
that  I  can  find  a  word  written,  T¥»  too,  has  been 
supposed. 

Floidofhy-       3.  With  regard  to  the  second  fluid  examined,  that  of 
aVmcepUalas    hydrocephalus  interims,  we  are  told,  •«  the  analysis  was 
conducted  in  *be  same  manner  as  in  the  former1*— of  course 
the  existence  of  soda  in  the  alcohol,  and  of  potash  undis- 
solved,  is  not  proved,  but  here  also  supposed. 

9*  Id 
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.   3,  In  the  examination  of  other  animal  fluids  vi*.  of  Other  fluid*, 
ascites,  of  hydro  thorax,  and  hydrops  pericardii,  as  well  as 
subsequently  of  the  hydrocele,  of  the  hydatids,  of  the  thy- 
roid gland,  and  of  a  tumour  of  the  chest,  no  such  experi- 
ment as  that  of  compounding  an  acetate  is  mentioned. 

4.  In  the  experiments  however  on  the  saline  matter  of  the  Swim  of 
sernm  of  the  blood,  ao  acetate  was  compounded,  which  Experiment 
dissolved  in  alcohol ;  the  words  of  the  author  being:,  "  the  w'd>  acetic 

acid  and  alco 

alcoholic  residue,  contrary  to  my  expectations,  exhibited  hoi. 
traces  of  potash,  both  by  means  of  tartaric  acid,  and  ox i mu- 
riate of  platina."  This  as  far  as  I  can  find,  is  the  sole 
experiment  with  acetic  acid  and  alcohol,  related  by  the 
author  to  determine  the  kind  of  alkali,present,  although 
the  assertion  is  made  of  the  animal  fluids  generally.  But, 
although  the  assertion  be  not  proved,  it  may  be  worth  while 
to  consider  what,  or  whether  any  thing  is  proved  by  these 
experiments.  They  prove,  that  potash  was  present,  be-  What  is  prov- 
caose  there  was  a  precipitate  with  tartaric  acid,  but  nothing  ed  b*  il* 
more*— there  is  no  proof,  that  it  was  in  the  state  of  muriate, 
as  asserted.  It  perhaps  will  be  said,  that  these  experiments 
prove,  that  this  "  alcoholic  residue9'  contains  also  acetate  of 
soda ;  "  for  the  same  residue,  treated  with  nitric  acid,  was 
almost  entirely  resolved  into  rhomboidal  crystals,  among 
which  I  was  unable  to  detect  sny  distinct  prisms."  Now  I 
have  already  expressed  my  want  of  confidence  in  the  figure 
of  minute  crystals  singly  as  evidence,  especially  seep 
through  glasses ;  and  here  I  presume  is  a  decisive  instance  of 
their  fallacy;  for'the  potash  being  proved  to  be  present,  and,  A 
as  already  said  by  Dr.  Marcet,  united  to  muriatic  acid,  it  »- 
must  have  afforded  cubes,  if  reliance  can  be  placed  on 
forms  ;  but  no  such  cubes  were  seen,  A  farther  objection 
occurs  to  my  mind  in  this  experiment.  I  apprehend,  that  it 
is  quite  as  likely  to  be  true,  that  alcohol  will  dissolve  a  small 
proportion  of  muriate  pf  soda,  as  according  to  Dr.  Marcet  it 
does  of  muriate  of  potash.  This  being  the  ca>e,  the  " alco- 
holic residue1'  ought  to  have  afforded  cubes  of  muriate  of 
soda  as  well  as  of  muriate  of  potash.  The  process  under 
examination  requires  farther  a  ui mud  version  on  the  remain-, 
jng  part  of  it;  M  Potash  was  easily  discoverable  in  the  resi- 
4mc  insoluble  in  alcohol,  which  residue  had  now  lost  its 

deliquescent 
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deliquescent  quality."  That  potash  was  present  in  a  com- 
bined state  I  admit  may  be  inferred,  but  1  say  confidently 
there  is  no  proof,  that  it  was  united  to  muriatic  acid.  It  if 
Dot  however  incumbent  on  me,  but  on  the  Afrinuer,  to  show 
panther  point  with  what  it  is  combined.  I  think  it  right  to  notice  another 
^y*1*1**0'  unsatisfactory  part  of  the  process  before  me.  It  is  said,  a 
concentrated  solution  of  the  valine  mass  in  question  did  not 


distinctly  indicate  potash  by  oximuriate  of  platino,  but  did 
by  tartaric  acid.    Subsequently  however  we  are  told,  that 
the  dissoluble,  as  well  as  the  indissoluble  residue,  of  the  ace- 
tous compound  in  alcohol  readily  denoted  the  presence  of 
potash  to  the  oximuriate  of  platina  as  well  as  to  tartaric  acid. 
To  me  I  own  this  account  only  shows,  thai  the  quantities 
employed  were  too  minute  for  distinct  observation  of  facts. 
How  all  ambiguity  might  have  been  removed  I  have  taken 
the  liberty  of  proposing  in  commenting  on  this  process  in 
my  former  communication  to  your  Journal,  p.  151.  On 
that  occasion  I  expressed  my  doubt,  whether  or  not  the 
acetate  of  soda  be  dissoluble  in  alcohol,  but  I  referred  to 
the  authority  of  experiment.     Here,  my  learned  friend 
cxultingly  construes  these  phrases  of  doubt,  two  palpable 
errours,  and  triumphs — "  a  hit,  a  hit,  my  Lord,  a  very  pal- 
pable hit.*' — No,  there  is  no  errour  in  this  case,  Dr.  M.t 
according  to  the  English  meaning  of  the  terms  used.  To 
make  the  most  of  these  asserted  errours  1  am  also  charged 
with  no  less  than  three  times  repeating  them  ;  as  if  the  pro- 
priety of  writing  was  absolutely  limited  to  the  number  of 
Acetate  of      times  an  assertion  should  be  delivered.    At  this  time  how- 
cent  lirl'd  *<>  ever»  without  the  slightest  uneasy  emotion,  I  say,  (hat 
luble  io  alco-  acetate  of  soda  is  a  deliquescent  salt,  and  dissoluble  in  alco- 
hol ;  for  I  have  performed  the  necessary  experiment,  not 
indeed  with  «« half  a  grain  and  a  watch  glass,"  but  with  50 
grains.    The  truth  is,  I  had  not  leisure,  little  as  was  re- 
quired, when  I  wrote  my  communication,  to  make  the  ex- 
periment ;  but  as,  on  inquiry  of  a  friend  most  likely  to  be 
informed,  I  found  he  was  ignorant ;  as  on  just  looking  into 
two  valuable  books,  Aikin's  Dictionary  and  Thompson's 
Elementary  work,  one  said  the  acetate  of  soda  was  a  per- 
manent and  the  other  a  deliquescent  salt ;  and  as  in  my 
collection  of  specimens^  there  was  a  permanent  crystallized 

salt 
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«alt  labelled  by  mi  assistant  acetate  of  soda*  ItitoftghHt 
liest  to  leave  the  matter  as  doubtful,  although  I  owo  1  ta- 
cKned  to  the  contrary  opinion  of  that  which  is  I  now  believe 
the  truth.  Dr.  M.  may  call  this  a  palpable  errour,  if  he 
pleases — he  will  hurt  nobody  but  himself  by  the  phrase. 
The  main  proof  is  hereby  not  affected ;  for  the  fact  now 
ascertained  against  ray  doubtful  opinion  is  only  collateral 
evidence  oo  either  side. 

5.  Auother  source  of  evidence  against  me  is  that  potash  Proof  of  coai- 
combined  "  was  proved  by  the  testa  oximunatic  of  plmtina,  jffiffff* 
and  tartaric  add."   The  just  inference  has  been  already 
proposed  ;  but  i  will  now  remark  that  this  experiment  does 
not  prove,  that  soda  was  or  was  not  present. 

As  to  any  other  proofs  they  have  been  already  minutely 
examined  In  my  former  communication,  or  have  been  an- 
swered in  this:  but  1  entreat  the  indulgence  of  being  Other  tmuffi- 
allowed  to  moke  two  or  three  farther  remarks.    1.  On  the  000  ev 
fluid  of  the  spina  bifida,  of  the  thorax,  and  of  the  pericar- 
dium, the  tartaric  acid  was  not  employed  at  all.   Of  these 
fluids  the  analysis  in  general  was  very  partial,        Of  the 
alkaline  matter  of  the  hydrocephalus  fluid  the  examination 
must  be  unsatisfactory  by  the  tests,  on  account  of  the  im- 
practicability of  entirely  separating  the  two  alkalies  from 
one  another  in  such  minute  quantities  as  were  obtained ; 
and,  if  the  separation  were  not  effected,  as  the  two  fixed 
alkalies  are  affirmed  to  exist,  the  test,  tartaric  acid,  must 
'have*  prod  need  soda-tartrate  of  potash ;  consequently  the  in* 
Terence  of  the  adverse  party  cannot  be  just. 

Having,  as  briefly  as  seemed  proper,  commented  on^he 
opposing  evidence,  and  set  forth  in  a  different  light  my 
own,  I  must  pay  due  respect  to  the  other  parts  of  the  ift&e- 
nious  Answerer's  paper. 

If  it  shall  appear,  that  the  only  difference  in  the  resets  Farther  re 
of  the  inquiries  by  the  two  parties,  worth  particular  notice, 
is  with  respect  to  the  alkaline  matter,  1  submit  to  Kfhe 
world*  whether  or  not  Dr.  M.  could  with  prudence  Jiave 
published  his  memoir  without  a  reference  to  his  predecessor, 
as  he  observes  he  could  have  done  with  propriety  ;  and  espe- 
cially as  he  says  he  was  directed  particularly  to  the  alkaline 
impregnation* xbj  paper,  Br,  2JL'  complains,  that  W  ia 
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at  a  loss  to  understand  my  meaning, and  is  much  embarrassed 

by  my  obscure  and  inaccurate  manner  of  writing.    I  am 
grieved,  that  my  learned  friend  should  ex perience  these  dif- 
ficulties ;  but  as  I  have  not  heard  similar  complaints  from 
others,  I  may  perhaps  not  indecorously  venture  to  say,  that 
I  suspect  his  claim  to  judgment  of  propriety  and  perspi- 
cuity in  Englinh  is  somewhat  doubtful. 
Whether  sub-     My  ingenious  Opponent  cannot  agree  with  roe,  that  sub- 
more  di  J      *  s*ance*  and  properties  of  substances  are  discoverable  by 
ringuishabl*    operating  upon  large  masses,  which  cannot  be  effected  with 
Miiisasttt/^  smaller  quantities.    I  really  thought  the  proposition  so  ob- 
viously true,  that  illustration  was  needless.    Heaps  of  illu- 
strative examples  in  nature  occur  to  my  mind,  while  I  am 
writing,  both  in  the  department  of  chemistry  and  physi- 
ology.    If  arsenous  acid,  muriate  of  soda,  or  sulphuric 
acid,  be  dissolved  in  the  proportion  of  one  part  to  100  equal 
parts  of  water,  they  will  be  discoverable  by  well  known  re- 
agents ;  but  if  the  proportion  of  water  be  increased  more 
and  more,  the  indication  of  their  presence  will  become  less 
and  less  distinct,  and  at  last  they  will  be  no  longer  perceiv- 
able, although  it  is  known  they  exist:  or  if  1  take  certain 
fractional  designated  parts  of  any  given  weight  ef  these  sub- 
stances, they  will  elude  manifestation  by  any  means  hitherto 
known.    On  this  principle  of  division  and  diffusion  the 
roost  deleterious  poisons  become  innoxious  by  the  minute- 
ness of  the  quantity  applied  to  the  human  constitution. 
Hence  atmospheric  air  containing  fen  miasmata,  plague 
contagion,  or  small  pox  matter,  are  applied  with  impunity. 
A  pound  of  blood  of  a  glandered  horse  transfused  into  a 
healthful  horse  will  not  excite  disease,  but  as  much  blood 
as  can  be  transfused  from  two  glandered  horses  into  one 
horse  will  excite  the  disease  of  glanders.    Sugar,  alkali*, 
lie.  may  exist  in  the  blood,  but  not  be  discoverable  by  any 
known  reagent  on  account  of  the  small  proportion  of  them, 
existing  in  the  blood  at  any  given  time,  as  \  humbly  reason, 

a  In  Dr.  Rollo's  work  on  diabetes  I  have  related  an  experimcat,  in 
which  potash  was  taken  in  such  quantity,  that  the  urine  became  so 
impregnated  aa  to  afford  a  precipitate  of  super- tartrate  with  tartaric 
and,  at  the  same  time  the  blood  did  not  indicate  a  trace  of  alkali  y 
owing,  as  I  concluded,  to  the  small  proportion  of  alkali  to  the  blood. 
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ond  not  on  account  of  au  hypothetical  new  channel,  a  sort 

of  northwest  passage  from  the  stomach  to  the  urinary  blad- 
der. In  the  case  ot  waters  the  proportion  is  so  minute  of 
various  impregnating  substances,  that,  unless  very  large 
bulks  be  used,  they  must  escape  detection.  The  great  mas* 
ters  have  accordingly  u*ed  such  large  quantities.  Margraf; 
(Opuscules  chymtques,  v.  U9  p.  *)  did  not  evaporate 
100  drops  of  tnow  or  rain  water  in  a  watch  glass  capsule  like 
some  modern  microscopic  chemists,  but  he  operated  upon 
100  quart  measures  of  t»oow  water,  in  which  he  was  able  to 
find  only  60  grains  of  carbonate  of  lime/ a  few  grains  of 
muriate  of  sods,  and  trace*  of  nitrous  acid. 

I  had  the  advantage  of  making  my  juvenile  efforts  to  per- 
form several  chemical  exercises  under  that  great  master, 
professor  Black,  Among  other  precepts,  treasured  in  the 
Unlet  of  my  memory  fur  more  than  30  years,  was  that  of 
employing  large  bulks  of  mineral  waters;  and  of  all  other 
things,  in  which  there  was  a  probability  of  minute  proport- 
ions being  present.  The  reasons  of  Or.  Black  for  not 
practising  according  to  this  rule  in  the  instance  of  the  ana- 
lysis mentioned  1  cannot  pretend  to  assign ;  but  it  seems 
probable,  that  he  was  in  possession  of  only  a  sinull  quantity 
of  t)je  material.  As  to  the  magnitude  of  the  masses  of  mat- 
ter required,  it  is  impossible  to  specify  them  ;  but  it  is  ob- 
vious, that  analysis  must  fail  to  devetope  substances  on  ac- 
count of  the  minute  proportion  to  other  things  with  which 
mixed  not  being  susceptible  of  being  made  evident  to  the 
sen»es;  and  in  consequence,  by  a  due  larger  proportion 
they  may  be  rendered  sensible.  Hence  perhaps,  it  is  that 
we  are  ignorant  of  many  of  the  properties  of  light,  calorific, 
electricity,  of  infectious,  and  contagious  substances,  &c.  It' 
it  argued  against  me,  that "  the  chemical  properties,  which 
belong  to  a  particle  of  matter,  belong  to  the  whole  moun- 
tain of  the  same  substance/'  True— but  1  know  nothing 
of  properties  of  substances  but  by  means  of  the  external  or- 
gans of  sense,  (this  is  indeed  an  axiom)  and  unless  the  par- 
tide  be  of  a  due  magnitude,  my  organs  of  sense  cannot  in- 
form me  of  its  properties. 

My  honourable  adversary  talks  of  the  advantage  of  a  small  Advantage*  of 
scale  of  operation  ipthe  points  of  economy  and  convenience. 

Granted— 
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<3mi«imsome  t»  ranted— dot  these  are  minoT  considerations  inaeeo  to  in* 

fteqirfrtteerrt  df tti^Wle^geJ  When  Dr.  TOatcfct  also  speaks 
of  the  advantage  ta'tfoitit  iof  wxurecy,  I  protest  against* 
for  reasons  a1*Ve  explained,  farther  represented, 'trrtt 
**  tnere  is  a  aegree  oi  tteaines*  guinea  »n  reoucing  tnepcnic 
of  operation*":  1  own  I  hare  difficulty  to  conceive  a  jost 
Sense  in  which  this  term  may  he  used  on  this  occasion. 
Does  it  mean  the  avoiding  extraneous  things  occurring;  in 
operations?  if  so;  I  cannot*  separate  it  from  accuracy  ;  and 
as  it  is  seldom  practicable  to  operate  without  meeting  with 
some  extraneous  matter  of'dirt,  it  appears  to  me,  that  many 
of  those  old  chemists,  who  are  reproached  for  mentioning 
••a  little  dirt  in  their  result*",  are  more  accurate  than  those 
modem  chemists,  who  make  up  a"  neat"  tabular  exhibttrorj 
of  the  constituents  oT  substances  in  centesimal  quantities* 
^nicn  iney  nare  never  weignro  ,  anu  e^en  oi  wnicn  suo~ 
stances  there  is  a  palpable  deficiency  of  proof.  If  by  neof- 
ness  he  meant  the  instruments  employed,  it  would  be  as  in- 
judicious to  prefer  neatness  to  knowledge,  as  euphooy  of 
style  to  perspicuity, 
bvt  admitted  ^  proud  list  is  displayed  of  discoveries  achieved  by  mi- 
croscopic experiments,  or  on  small  masses  of  matter  ;  but 
that  was  needless.  I  nerer  disallowed  the  utility  of  tucb 
experiments.  Mf  plain  answer  is  this —that  for  certain 
purposes  all  the  knowledge  that  is  wanted  is  attainable,  and 
roost  easily,  by  operations  on  the  small  scale— that  such  is 
the  nature  of  our  present  instruments,  that  it  is  only  practi- 
cable to  work  on  small  quantities  of  some  kinds  of  matter- 
that  on  almost  all  occasions  it  is  advantageous  to  commence 
an  intended  perfect  investigation  with  experiments  on  small 
masses,  in  order  to  enable  the  mind  to  invent  subsequent 
experiments,  and  perforin  decisive  operations  on  larger 
of  quantities.  As  to1  the  successful  practices  referred  to,  they 
on^iiT^e*1*  on'y  maTrtfe*t»  that td wc hmay -be accomplished  with  inferior 
means ;  but  it  is  demonstrable,  that  the  same  persons  could 
hare  attained  infinitely  more  by  superior  iastruments, 
in  the  more  favourable  circumstances  of  adeqi 
tics.  Io  chemistry,  I  consider  illustration  by  examples  to 
be  superauoos,  Physic  furnishes  new  illustrations  nrmlo- 
gous  *>  the  o^estipns  under <ii§cH»tiotv  Sydenham,  with- 

out 
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out  chemistry,  with  seemingly  little  of  anatomical  and  phy- 
siological knowledge,  as  well  as  of  natural  history,  has  nie- 
ritedly  acquired  the  credit  of  oue  of  the  greatest  Improvers  , 
if  be  could  acquire  so  much  without  these  auxiliaries,  it  ap- 
peft/a  according  to  all  reason,  that  Ly  means  of  them  much 
more  would  have  been  achieved.  1  might  however  exem- 
plify the  advantages  for  which  I  am  contending  by  the  con* 
duct  of  Dr.  Marcet  himself.  It  appears,  that  he  performed 
the  anal v bis  of  two  animal  fluids,  of  the  component  ingre- 
dients cf  which  he  lias  given  an  account  to  the  one  hundredth 
part  of  a  L'raio,  without  rinding  potash  in  any  state.  Sub* 
sequent  ly  however  this  alkali  was  detected  in  other  animal 
fluids,  the  author's  attention  being  directed,  as  he  is  pleased 
to  say,  by  my  published  paper  on  expectorated  matter,  and 
by  my  conversations.  Whether  otherwise  Dr.  Marcet 
would  have  found  out  the  potash,  let  others  determine* 
Notwithstanding  the  sneering  remark  of  his  ounce  or 
two  of  dropsical  liquid  being  in  competition  with  my  two 
or  three  pounds  of"  ropy  sputum,"  i  should  be  very  un- 
reasonable if  I  were  not,  after  this  practical  proof  of  the 
inadequacy  of  his  method,  to  be  well  contented.  If  how- 
ever instead  of  treading  the  primrose  path,  of  the  new  mi- 
croscopic chemical  school,  he  had  condescended  and  sub- 
mitted to  the  task  of  labouring  in  the  V  large,  dismal, 
subterraneous  laboratory  ;"  if,  1  say,  he  had  been  there  em* 
ployed  instead  of  in  dalliance  at  "  the  fireside  of  his  com- 
fortable study  ;"  I  am  confident  it  did  not  require  his  talents, 
to  have  done  much  more  than  nearly  confirm  the  results  of 
my  experiments  on  animal  substances.  If  too  I  can  see  the 
future  in  the  instant,  it  will  be  only  by  experiments  on  very 
large  quantities  of  the  animal  fluids,  that  discoveries  will  be 
effected  of  w ore  of  their  impregnating  ingredients,  on  ac- 
count of  the  very  minute  proportions  in  which  they  exist. 

Dr.  Marcet  thinks  it  worth  while  to  disclaim  his  memoir  Why  Dr. 

at  the  joint  work  of  Dr.  Wollaston  and  himself.    I  cannot  Wollajtawwas 

•  ...  mentioned  as 

have  the    smallest   objection,    indeed    by  this    I   gain  concerned  in 

strength  to  my  side;  for  tie  demand  of  justice  alone  compel-  "|«.uirJ« 
led  me  to  consider  this  writing  as  1  have  done.    I  must 
however  cite  a  \  assage  for  jn  tification.    Beside  the  advan- 
tages from  Dr.  Wollaston'*  writings  aud  conversations  Dr. 

Marcet 
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Marcet  owns  «  hm  kind 
simitar  inquiri  $." 

Charge  of  mi»-  1  om  accused  of  tne  unwarrantable  licence  Of  "quoting 
huouuoo,      in  itaHc8,  and  pacing  between  inverted  commas  words 

which  have  not  been  used  by  my  adverse  "friend***  Such 
base  proceeding*  I  am  charged  with  ft  1 J  As  for  italics  I 
knew  no  better  than  that  all  writers  for  the  sake  of  emphasis 
do  employ  such  letters  either  for  their  own  words  or  those  of 
other  writers.  The  worde/r^anf  so  complained  of  is  not  io> 
tended  as  a  quotation*  it  is  my  own  word,  which  Df«  M. 
misrepresents*  As  for  inverter!  commas,  the  few  phages 
which  they  include  1  think  no  ooe  would  apprehend  are  Dr. 
Marcet's  writing,  except  in  two  or  three  instances.  Here  1 
cannot  perceive  any  misquotation  but  in  ooe  piece.  There 
1  confess  my  heinous  offence,  and  express  sincere  contri- 
tion, viz.  for  «  fireside  of  the  drawing  roseV*  in  future 
read  *«  the  large,  dismal,  subterraneous  laboratory  is  now 
changed  for  the  fireside  of  a  comfortable  study" 

Again ;  my  respectable  adversary  is,  I  find  offended,  with 
what  he  is  pleased  to  construe  irony,  1  can  do  no  more 
than  declare,  whether  1  shall  again  be  accused  of  irony*  or 
wot,  that  I  entertained  more  of  respect  than  sufficient 
for  subduing  any  such  hnmour. 

Another  offence  h  jocularity,  not  suitable  for  the  advance- 
ment of  science.    If  in  such  a  vein  I 
ten,  "  I  have  shot  mine  arrow  o'er  the 
brother."    This  mode  of  writing  1 
authority  of  a  great  poet,  and  still 


%f  irony, 


of  jocularity. 


•  •  •  •  • 


ridentem  d'tcere  vcrum 
QukI  vetat  t 

I  wish  I  could  more  frequently  be  jocular,  as  so  many 
occurrences  are  experienced  in  common  life  "to  make  one 
sud.  Hence  I  would  rather  live  with  Horace,  than  with  the 
melancholy  moralist  Jaquex.  Some  allowance 
be  made  for  the  differing  natures  of 
elements  being  so  differently  mixed  up. 

"  Nature  hath  fram'd  strange  fellows  in  her  time, 
Some  being  of  such  vinegar  aspect, 
That  they'll  not  show  their  teeth  in  way  of  smile, 
Though  Nertor  swear  the  jest  be  laughable," 
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The  foregoing  pages  of  rejoinder  will,  1  trust,  save  me  the  Substance* 
trouble  of  many  intended  remarks  on  Dr.  Marcet's  paper  fotmd  {a 
independently  of  its  relation  to  the  questions  at  issue.  A  few 
comments  only  I  shall  now  beg  to  be  allowed  to  deliver. 

I.  The  animal  mailers  in  the  fluids  examined  are  stated 
to  be  of  two  kinds  :  viz.  coagulable  or  albuminous  matter, 
and  what  the  author  calls  muco-extracthe*  1  do  not  at  all  fluids  of  oua 
object  to  the  experiments,  but  appeal  to  competent  judges, aB,F" 
whether  it  is  not  unjust  to  make  this  distinction.  The  evU 
dence  of  the  coagulable  matter  is  from  the  visible  coagula- 
tion by  calorific,  and  some  reagents,  but  if  there  be  not  a 
due  proportion  of  it  to  the  water  in  which  it  is  dissolved, 
such  evidence  is  not  obtainable.  This  may  be  easily  proved, 
and  as  I  apprehend  I  have  shown  in  my  published  papers, 
by  a  kind  of  syhthetic  experiment.  For  example :  se- 
rum of  blood,  or  any  other  known  coagulable  fluid,  may  be 
so  diluted  with  water,  as  to  afford  no  clear  proof  of  its  pre- 
sence by  coagulation  on  applying  calorific,  although  such 
an  effect  may.  be  reasonably  inferred  on  probable  grounds 
from  the  disturbance  of  transparency,  or  cloudiness.  And, 
as  far  as  I  have  found  by  experiment,  coagulable  matter 
so  diffused,  on  being  collected  by  evaporation  to  dryness,  is 
scarcely  coagulable  by  calorific ;  so  that  the  whole  of  any 
given  quantity  of  animal  coagulable  fluid  by  such  treat- 
ment  was  rendered  uncoagulable.  According  to  my  trials 
too,  there  always  remained,  on  coagulating  serum  and  other 
analogous  fluids,  a  small  proportion  of  animul  matter  dis- 
solved in  the  watery  part,  which  differed  in  no  respect  from 
the  matter  left  on  evaporating  water  containing  a  certain 
small  and  uncoagulable  proportion  of  serum  added  to  the 
water  as  above  stated.  But  these  dilute  solutions,  which 
appear  uncoagulable,  denote  the  presence  of  animal  matter 
to  the  test  of  tannin.  It  was  probably  this  property,  and 
the  animal  matter  afforded  by  evaporation,  which  induced 
some  chemists  to  conclude,  that  a  different  kind  of  animal 
substance  from  coagulable,  such  as  gelatinable,  existed  in 
the  sernm  of  blood.  Hence  I  conclude,  that  the  two  grains 
of  what  Dr.  Marcet  calls  muco-extraclive  matter,  afforded 
by  500  grains  of  serum,  after  separating  44  grains  of  albu- 
men or  coagulable  matter,  is  this  matter  rendered  uncoagu- 
lable by  dissolution.    And  hence  too  I  conclude,  that  the 

animal 
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animal,  patter,,  in  -the  other  anima)  fluids,  which  he  ex- 
amined, was  of  one  kind  only,  viz.  coaguluble  matter, 
•  t^ut  not  demonstrable  by  its  most  distinguishing  property 

oo  account  of  dictation  jo  a  large  proportion  of  water. 
Ammonia  not        Ammonia  is  not  mentioned  among  the  impregnating 
mentioned.     iqgtfdien.lt.   P^s  it  to  me  not  suiting,  for  it  it  evidently 
from  my  experiments  in  to  small  a  proportion  as  to  be  an- 
.     discoverable  in  the  quantities  employed.    If  I  ooold  not 
find  by  estimation  half  a  grain  weight  of  it  in  7  or  8000 
grains  of  animal  matter,  it  was  not  likely  to  be  rendered  evi- 
dent in  7  or  800  grains.  II  M  ^  v 
Sulphate  of       3.  Sulphate  of  potash.    That  a  sulphate  exists  I  perceived 
9°***^'         evidence,  and  have  accordingly  inserted  it  among  the  saline 
matters  iu  my  published  papers  ;  but  that  it  is  sulphate  of 
potash  I  apprehend  will  not  be  allowed  to  have  been  shown 
by  Dr.  Marctt. 

Phosphate  of      4.  Phosphate*  of  Hme,  of  iron,  and  of  magnesia*  are  en u- 
iime,iron,  and  mcrated  in  the  memoir,  before  me.    Of  phosphate  o/.(p*f 
magoasia.      ^ere  |8        eyidenc^aa  J  have  tet  forth,  and  coincide  in  mj 
resujts  with  those  of  the  author:  as  well  as  that  there  if 
probably  sulphate  of  magnesia:  alto,  that  there  ja  irons 
but  I  was  not  able  to  infer,,  that  it  wet  in  a  tjtate  of  phos- 
phate, f  only  inserted  it  in  my  results  at  an  oxide. 
Tba  colouring    Although  it  it  not  essentially  connected,  1  take  this  tp- 
matttT  ot  the   p0rtUnity  of  referring  to  a  process,  which  I  offer  at  evidence 
against  the  common  opinion,  that  the  colour  of  the  blood 
is  owing  to  iron.   I  have  mentioned  it  in  my  lectures 
during  several  past  years,  and  it  was  published  in  the  Edin- 
burgh Medical  arid  Surgical  Journal,  vol.  VII,  p.  1 14,  for 
January,  1811.    I  collected  110  grains  of  the  red  part  in  a 
dried  state,  by  repeated  ablutions  from  about  10000  grains, 
of  upwards  of  twenty  ounces  of  blood.    By  burning  in  a 
platina  crucible,  it  afforded,  in  weight,  two  grains  and  a 
half  of  a  half-fused  brown  tasteless  substance.   By  boiling 
in  muriatic  acid  a  part  was  dissolved.   This  solution  was 
not  styptic  to  the  taste;  it  became  blackish  on  adding 
tincture  of  gall  nut,  and  on  adding  prussiate  of  potash  it 
afforded  a  deep  blue  coloured  precipitate,  which  did  not 
yield  by  ignition,  or  calcination,  above  half  a  grain  of 
reddish  brown  powder.    Is  it  then  probable,  that  twenty 
ounces  of  blood  should  derive  their  colour  from  half  a  groin 

of 
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of  oxide  of  iron  ?  I  think  proper  to  speak  of  this  result  at 
this  time  because  it  was  published  anonymously,  and  be* 
cause  subsequently  to  its  publication  1  find  it  has  been 
mentioned  by  other  persons  without  acknowledgement,  or 
a\t  least  without  knowledge  of  this  fact. 

5.  1  found  also  indications  of  caronate  of  ftneaod  ^  JjJjjJ  *^.cw* 
lilica,  not  enumerated  by  Dr.  Marcet.  Future  experiments 

most  fnrnivh  unequivocal  evidence. 

6.  Muriate  of  potash  asserted  by  the  author,  instead  of  Muriate  of 
potash  united  to  animal  matter,  or  to  some  other  destructible  P**1*- 
substance,  as  I  have  inferred.    On  this  question  perhaps 

more  than  necessary  has  betn  already  said  in  the  present  and 
former  papers. 

7.  Subcarbonate  of  soda,  asserted  by  the  author,  has  been  SubcarbonaU 
the  subject  of  discussion  at  the  same  time  as  the  last  men*  °f  *>4a. 
tioned  ingredient. 

8.  Muriate  of  todcu    Both  parties  agree  in  this  being  the  Muriate  of 
chief  saline  impregnation.  8u*',• 

It  may  be  right  to  notice,  that  I  have  employed  the  term  SesT-coagala- 
self-coagulabl$  lymph,  instead  of  the  usual  one  coagufable  «■  lf»pfc- 
lymph ;  because  the  serum,  another  fluid  of  the  blood,  is 
also  coaguiabte,  but  not  of  itself  without  a  certain  tempera- 
ture, or  certain  substances  being  mixed  with  it.  The  de- 
posit spoken  of  by  Dr.  Marcet  is  not,  I  think,  as  he  sup- 
poses, what  I  mean  by  the  term  self-coagulable  lymph. 

Although,  if  the  cause  of  truth  require  it,  another  com- Conclusion, 
muuication  may  be  offered ;  it  will  be  most  agreeable  to 
me,  that  it  be  not  found  necessary.  Considering  the  er- 
roneous  inferences,  with  which  the  writings  of  chemistry  by 
men  of  the  greatest  celebrity  abound  ;  I  shall  on  that  ao 
count  endeavour  to  find  a  source  of  consolation,  if  time  . 
show,  that  I  am  the  erring  party.  I  hope  too,  that  this 
controversial  discussion  may  serve  to  promulgate  knowledge, 
by  inducing  some  persons  to  attend  to  the  subject,  who  might 
not  other  wise  have  known  the  original  papers.  If  with  these 
reflections  my  respectable  adversary  can  be  satisfied,  the 
controversy  will  now  be  terminated. 

*«  Claudite  jam  rivos  pucri :  sat  prsta  biberuifl". 

George  Street,  Hanover  Square,  O.  P. 

April  the  17M,  1314. 
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N.  B.  The  .observation!  in  each  line  of  the  Tabic  apply  to  a  period  of  twenty- 
four  hours,  begiueingr  at  9  A.  M.  on  the  day  indicated  in  the  first  column.  A  das* 
di  uotcs,  that  the  result  ii  included  in  the  next  following  observation. 

.  NOTES- 
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NOTES. 

Third  Month.— 9.  A  shower  of  hail  p.  m.  ]  1.  Hoar  frost. 
15.  Frosty  rooming  16.  Wind  very  strong  from  N.  E.  all 
day.  17.  Cold  wind.  20.  Snow  in  the  morning,  followed 
by  rain.  22.  Very  wet  night:  high  wind.  25.  Snow:  the 
barometer  rising  rapidly.  26.  a.  ni.  Very  fine  :  barometer 
still  rising.  27*  m.  Cloudy  ;  a  considerable  depression 
of  the  barometer,  with  appearances  indicating  thunder. 
Late  at  night  a  shower  of  hail,  with  lightning.  28.  Stormy, 
with  showers.  29.  a.  ra.  Windy.  At  2  h.  30  m.  p.  m.,  the 
temperature  without  being  54°,  1  found  the  vapour  point  in 
a  room  as  high  as  51°.  In  an  hour  after  this  it  began  to  rain 
steadily,  and  there  fell  near  half  an  inch  depth.  30.  Much 
wind,  at  intervals  changing  to  E.  31.  Stormy  from  E.  and 
S.  E. :  cloudy:  about  9.  p.  m.  an  exten5ive  appearance  of 
light  in  the  clouds  to  the  W.  with  rapid  coruscations  passing 
through  them,  in  the  manner  of  an  aurora  boiealis.  This 
phenomenon  was  apparently  not  more  elevated  than  the 
clouds  which  then  overspread  the  sky,  and  was  certainly  not 
produced  by  the  reflection  of  u  light  situate  below  them  : 
it  continued  20  or  30  minutes. 


RESULTS. 
Prevailing  winds  easterly. 


Mean  of  the  period  99739  inchef. 

Thermometer :  highest  observation  30° ;  lowe«t  «4° ; 
Mean  of  the  period  41  8°. 

Evaporatiou  1*91  laches.    Rain,  &€.  a  So  inchei. 

Tftis,  as  well  at  the  preceding  lunar  period,  has  been  un* 
uaualljr  productive  of  rain :  the  two  afforded  six  inches  and 
m  half  in  fifty-nine  days, 

- 

LowDoir,  L.  HOWARD. 

Fmvth  MmUh%  9»,  1019. 
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IX. 

i  >4  chemical  Account  of  an  Aluminous  Chalybeate  Spring  m 

Me  Zife  o/*  Wight.   By  Alex  amber  Marcet,  jlf. 
JP.  R,  S.,  one  0/  f^e  Physicians  to  Guy's  Hospital,  and 
Member  of  the  Geological  Society0. 

Analysts  of  ThE  accurate  analysis  of  a  Mineral  Water,  although  afc- 
mineral  wa-    tended  with  00™^^  difficulty  and  labour,  must  be  s> 


lowed,  in  a  general  point  of  view,  to  be  an  object  of  10  little 
importance,  that  unless  there  be  some  interesting  medical 
question  to  investigate,  or  some  new  analytical  methods  to 
point  out  in  the  course  of  the  inquiry,  it  may  be  questioned 
t  whether  researches  of  this  kind  are  worth  the  time  and  at- 

tention which  they,  require,  or  deserve  to  be  placed  ainongst 
the  records  of  natural  science* 
Importance  of    Having  thought  it  necessary,  in  the  present  essay,  to  con* 
s^bjecTent  myself  to  the  natural  aod  chemical  history  of  thcspiiog 

in  question,  without  any  digression  upon  its  medicinal  qua- 
lities, and  being  well  aware,  that  chemical  details  are  consi- 
dered by  geologists  merely  as  collateral  subjects,  Some  apo- 
logy may  be  required  for  the  length  of  this  communication. 
But  if  the  relation  which  the  history  of  mineral  waters  bears 
to  geological  and  m mere-logical  inquiries,  and  the  peculiari- 
ties of  composition,  for  which  this  spring  is  remarkable, 
entitle  the  subject  to  the  attention  of  this  society,  I  hope, 
that  the  general  views  and  investigations  which  I  have  oc- 
casionally introduced   respecting  fhe  analysis  of  mineral 
wnters,  and  the  composition  of  several  wilts  couuected  with 
this  inquiry,  wftl  be  deemed  a  sufficient  excuse  for  having 
thus  expanded  au  account,  frpm  which  they  were  almost 
inseparable. 

Inducemmts  It  is  about  two  years  since  my  attention  was  directed  to 
to  the  analysis,  this  chalybeate  spring  by  Dr.  Saunders,  to  whom,  in  conse- 
quence of  his  valuable  treatise  on  mineral  waters,  inq#rie*of 
this  kind  are  frequently  referred.  Having  been  requested  by 
him,  and  soon  afterward  by  the  discoverer  of  the  spring,  Mr. 
TVaterworth,  surgeon,  of  Newport,  to  examiue  this  water,  I 

•  Transactions  of  the  Geological  Society,  tot,  I,  p  ftl*. 
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soon  perceived  by  a  few  preliminary  experiments,  that  iU 
principal  ingredients  were  sulphate  of  iron  and  sulphate  of 
alumiue,  and  that  it  possessed  a  degree  of  strength  far  more 
considerable  than  any  mineral  water  of  the  same  kind  that 
crer  came  to  ray  knowledge. 

This  last  circumstance,  and  the  probability  that  this 
spring  might  some  day  attract  public  notice  from  its  medi- 
cinal properties,  induced  me  to  undertake  the  present 
analysis,  which,  after  many  interruptions,  I  have  at  length 
brought  to  a  conclusion. 

Sect.  I.   Situation  and  Natural  History  of  the  Spring. 

This  spring  is  situate  on  the  south-west  coast  of  the  Isle  Situation  and 

of  Wight,  abont  two  miles  to  the  westward  of  Niton*,  in  aJ^1Jfi?!D* 
°  oi  tne  spnng. 

one  of  those  romantic  spots  for  which  that  coast  is  so  re* 
markable. 

In  its  present  state  it  may  be  said  to  be  of  difficult  access, 
for  there  is  no  carriage  road,  nor  even  any  regular  foot  path 
along  the  cliff  leading  to  it,  and  the  walk  would  appear 
somewhat  arduous  to  those  unaccustomed  to  pedestrian  ex- 
cursions. But  it  would  be  practicable,  and  probably  not 
very  expensive,  to  render  this  path  equally  easy  and  agree- 
able. It  '*as  in  walking  along  the  shore,  a  few  years  ago, 
that  Mr.  Waterworth's  attention  was  accidentally  directed 
to  this  spring,  which  he  traced  to  its  present  source,  by 
observing  black  stains  formed  by  rivulets  flowing  from  that 
spot. 

With  regard  to  the  mineralogical  history  of  that  district,  Mineralogy  of 
I  have  been  favoured  through  the  kindness  of  my  friend  lh«  d**1"*- 
Dr.  Berger,  who  visited  the  spot  very  lately,  with  so  much 
more  accurate  an  account  of  it  than  1  should,  from  my 
own  observation,  have  been  able  to  offer,  that  I  shall  make 
so  apology  for  transcribing  it  in  bis  own  words. 

"  The  aluminous  chalybeate  spring*',  says  Dr.  Berger, 
"  issue*  from  the  cliff  on  the  S.  S.  W.  coast  of  the  Isle  of 
•*  Wight,  beJow  St.  Catharine's  seamark,  in  the  parish 
««  of  Chale.    The  bearing  of  the  Needles  from  the  spot  is 

o  On  an  Estate  belonging  to  Mkhael  Hoy,  Esq. 

•«  N.W. 


< 

Digitized  by  Google 


54  AttaiIIIOTT»  CHAKYBEAft  IPMNO  IH  I.  OF  WIGHT. 

Situation  and  "  N.  W.  while  that  of  Rockencnd,  not  far  distant,  is  S.  E. 
natural  hisiory  <c  \>y  g# 

of  tke  spring.  ^  The  elevation  of  this  spot,  as  far  as  I  could  ascertain 
"  it  by  the  barometer,  is  one  hundred  and  thirty  feet  above 
*«  the  level  of  the  sea.  Its  distance  from  the  shore  may  be 
"  about  one  hm  drcd  »ud  fifty  yards, 

«•  The  water  is  received  into  a  basin  formed  in  the  rock 
44  for  this  purpose,  and  flows,  as  I  was  informed,  at  the 
«'  rate  of  two  or  three  hogshead*  in  a  day.  Its  temperature 
««  I  found  to  be  51%  that  of  the  atmosphere  being  48*; 
•«  and  it  muy  be  worth  while  to  observe,  that  this  tempera* 
•«  ture  corresponds  with  that  of  several  springs  of  pure  ws- 
•*  ter  whirh  1  have  met  with  in  the  island. 

«•  The  lower  part  of  the  cliff  is  rather  encumbered  with 
u  masses  of  rock,  or  portions  of  soil,  which  have  fallen 
*'  from  the  upper  strata.    Immediately  above  these,  the 
spring  issues  from  a  bed  of  loose  quartzose  sandstone 
containing  oxide  of  iron.    This  sand,  in  which  vestiges 
"  of  vegetable  matter  are  discoverable*,  alternates  with  a 
"  purplish  argillaceous  slate  of  a  fine  grain,  disposed  in 
**  thin  layers,  with  a  few  specks  of  silvery  mica,  interspersed 
through  the  mass,    Black  stains  or  impressions  of  vege- 
"  tables  are  seeu  on  the  natural  joints  of  th;s  rock.  Above 
"  this  lies  a  stratum,  several  fathoms  in  thickness,  of  a 
"  blueish  calcareous  marl,  with  specks  of  mica,  which  has 
"  an  earthy  and  friable  texture,  and  contains  imbedded 
"  nodules  or  kidneys  of  aulphuret  of  iron.    Many  of  these 
"  nodules  have  undergone  a  partial  decomposition,  to  which, 
'*  no  doubt,  the  existence  of  the  principal  ingredients  of 
"  the  spring  is  to  be  ascribed.    The  upper  strata  of  the 
«•  cliff  are  composed  of  a  calcareous  freestone,  alternating 
«*  with  a  coarse  shelly  limestoue,  accompanied  by  nodules 
*'  or  layers  of  chtrt  o»  flint. 

*  On  being  sprinkled  on  a  heated  shovel,  thia  sand  scintillate*  as 
if  undergoing  a  partial  combustion.  When  submitted  10  chemical 
analysis  it  yields  a  quantity  of  iron,  but  no  lime,  nor  alumine,  nor  any 
other  canhy  matter  soluble  in  an  acid.  Close  to  the  spriag  this  sand 
contains  some  traces  of  sulphuric  acid,  but  not  at  a  distance  from  it i 
it  is  evident  therefore,  that  the  sand  ruck  is  not  the  medium  through 
which  the  spring  is  impregnated. 

»  »  « 

"  As 
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•«  As  the  same  arrangement  of  rocks  here  observed  pre-  Perhaps simi- 

«  vails  in  several  other  parts  of  the  Isle  of  Wight,  and  eveo  spnn*^n 

*  0  the  neighbour* 

«'  along  the  coast  of  Hampshire,  it  is  not  improbable,  that  hood. 

*'  other  springs  of  a  similar  nature  might  be  discovered.  ' 

"  May  not  Alum  Bayt  which  lies  to  the  north  of  the  Nee- 

"  dies,  have  derived  its  name  from  a  circumstance  of  this 

"  kind? 

"  Ou  the  road  from  Shorwell  to  Chale,  the  soil  consists  of  Other  chalr- 
"  a  ferruginous  sandstone,  and  chalybeate  iridescent  waters  beaU  w*ter*' 
"  are  to  be  seen  in  several  places.  To  the  east  of  Fresh- 
"  water  bay,  not  far  from  the  place  where  the  cliffs  of  chalk 
"  begin  to  make  their  appearance,  there  is  a  rivulet,  the  taste 
«•  of  which  strongly  indicates  the  presence  of  iron.  At 
"  Bleckgang  Chine,  a  little  to  the  N.W.  of  the  aluminous 
"  chalybeate,  is  another  ferruginous  stream  running  to 
"  the  sea.  The  rock  there  is  a  sort  of  decomposed  iron- 
"  stone  under  the  form  of  balls.  The  sound  compact 
"  ironstone,  having  the  appearance  of  flat  pebbles  worn 
"  by  the  rolling  of  the  sea,  occurs  not  unfrequently  along 
"  the  shore. 

Sect.  II.    General  Qualities  and  specific  Gravity  *f  the  1 

Water, 

a.  The  water  issues  from  the  sand  rock  above  described  General  qua* 
perfectly  transparent,  and  it  continues  so  for  any  length  of  JJjjJJ^  010 
time,  provided  it  be  collected  immediately,  and  preserved 

in  perfectly  closed  vessels;  but  if  allowed  to  remain  in  con- 
tact with  the  air,  or  even  if  corked  up  after  a  temporary 
exposure  to  it,  reddish  flakes  are  soon  deposited,  which 
partly  subside,  and  partly  adhere  to  the  inside  of  the  vessel. 

b.  It  has  no  smell,  except  that  which  is  common  to  all 
chalybeates,  and  this  it  possesses  but  in  a  very  slight  degree. 

c.  Its  taste  is  intensely  chalybeate,  and,  beside  a  con- 
siderable degree  of  astringency  and  harshness,  it  has  the 
peculiar  kind  of  sweetness,  which  sulphate  of  iron  and 
sulphate  of  alumine  are  known  to  possess. 

d.  Its  specific  gravity  somewhat  varies  in  different  speci- 
mens. In  three  different  trials  I  obtained  the  following 
results : 

ltt 
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1st  speelrneo  1008  3 

£d  special o  1007*2 

3d  specimen  1006-9 

■ 

3042*4 

r 

which  gives  a  mean  specific  gravity  of*  •  1007*5 


Sect.  III.    Preliminary  Experiments  on  the  effects  of  Rc~ 

agents. 

\ 

Experiments      A.   Paper  stained  with  litmus  was  distinctly  reddened  by 
on  U  with  va-  4i    ^  . 
«k»iu  tesis.        "  waier» 

B.  Pi-per  stained  with  Brazil-wood  was  changed  to  a 

deep  purple. 

C.  When  agitated  in  contact  with  the  air,  or  repeatedly 
poured  from  one  vessel  into  another,  the  water  became  tur- 
bid,  and  on  Standing  deposited  reddish  flakes. 

0.    On  applying  heat  to  a  portion  of  the  water  just  un> 
corded,  and  boiling  it  quickhf  y  till  it  was  reduced  to  one 
half  or  even  one  third  of  its  original  bulk,  no  precipitation 
whatever  took  place  ;  but  on  continuing  the  evaporation,  a 
white  feathery,  crystalline  substance  appeared  00  the  surface 
of  the  Buid,  and  on  pushing  the  process  still  further,  a  sa- 
line matter  of  a  pale  yellowish  green  colour  appeared, 
which  continued  to  increase  till  the  whole  was  reduced  to  a 
dry  yellowish  mass.    These  were  the  phenomena  observed 
with  water  recently  uncorked ;  but  when,  previous  to  the 
evaporation,  it  had  been  for  some  time  exposed  to  the  air, 
or  when  the  evaporation  was  conducted  very  slowly,  an  ap? 
pearance  of  reddish  flakes  was  the  first  circumstance  ob- 
served* 

.  £.  The  mineral  acids  produced  no  obvious  change  in 
the  water. 

F.  Oxalic  acid  produced  a  slight  yellowish  tinge  ;  but 
no  immediate  precipitation  or  turbid ness. 

G.  Oxalate  of  ammonia,  in  small  quantity,  likewise 
produced  a  j*Uow  colour,  without  precipitate  :  but  on  ad- 
ding more  of  this  test  a  white  precipitate  appeared* 

H.  Prussiste  of  potash  and  infusion  of  galls  prod  need 
abundant  precipitates,  the  one  blue,  and  the  other  black  or 
dark  purple  j  and  the  colour  of  these  precipitates  was  much 

paler 
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* 

paler  when  the  water  bad  not  previously  been  exposed  to- 
the  atmosphere. 

I.  Alkaline  solutions  produced  copious  greenish  floccu* 
lent  precipitates,  which  became  darker  on  standing  in  the 
air. 

K.  Nitrate  of  silver  occasioned  a  dense,  white,  but  not 
considerable  precipitate. 

L»  Both  muriate  and  nitrate  of  barytes  occasioned  co- 
pious white  precipitates. 

M.  A  piece  of  marble  being  boiled  for  some  time  in  a 
few  ounces  of  the  water,  the  marble  was  found  to  have  un- 
dergone no  sensible  loss  of  weight  by  this  operation ;  but  its 
surface  had  acquired  a  faint  yellowish  tinge. 

N.  A  quantity  of  the  water  being  evaporated  to  dryness, 
and  a  considerable  degree  of  heat  applied  to  the  dry  residue, 
a  solution  of  this  in  water  had  the  same  effect  of  reddeaing 
litmus  as  before. 

Sect.  IV.    Inferences  wising  from  ihese  Effects* 

t 

1.  From  experiment  A,  connected  with  experiments  C,  Interne* 
H,  I,  M  and  N,  and  from  the  circumstance  of  taste,  and  imm  the** 
other  general  properties,  it  appeared  highly  probable,  that 

the  water  contained  sulphate  of  iron,  and  perhaps  also  sul- 
phate of  alumine,  without  any  uncotsbiued  acid*. 

2.  From  experiments  C  and  D,  it  appeared  evident  that 
iron  and  lime  were  contained  in  the  water,  and  that  their 
solvent  was  not  carbonic  acidf. 

#.  The  experiments  D  and  E  concurred  to  show,  that 
the  water  did  not  contain  any  sensible  quantity  of  car- 
bonates. 

4.    The  experiments  F  and  G  afforded  additional  evi- 
dence of  the  presence  of  iron,  and,  while  they  showed  the 
existence  of  lime  in  the  water,  seemed  to  indicate,  that  the 
quantity  of  this  earth  was  not  considerable, 

•  Solntiens  of  sulphate  of  iron,  and  sulphata  of  alumine,  though 
made  from  these  salts  in  their  crystallized  state,  have,  like  acids,  the 
power  of  imparting  a  red  colour  to  litmus. 

-f  The  reddish  flakes  mentioned  in  C  and  D,  sad  in  Sect.  II,  a,  are 
uniformly  ftaadtobc  sab  tatphalc  of  iren. 

5.  It 
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•  5.  It  appeared  probable  from  experiment  K,  that  tbt 
water  contained  a  small  quantity  of  muriatic  acid. 

6.  The  change  produced  in  experiment  B,  on  the  infu- 
sion of  Brazil-wood,  appeared  at  first  ambiguous;  it  could 
not  be  owing  to  the  prevalence  of  an  alkali  or  carbonated 
earth,  siuce  the  water  turned  litmus  red,  aud  since  the  pre* 
sence  of  carbonated  earths  had  been  disproved  by  other  re- 
sults. But  having  found  by  comparative  trials,  thut  solu- 
tions of  sulphate  of  iron  changed  paper  stuined  with  infusions 
of  Brazil-wood  to  u  black,  or  at  least  intensely  dark  violet . 
colour,  and  that  solutions  of  alum  turned  it  crimsoo ;  and 
observing  that  a  mixture  of  these  solutions  produced  a  dark 
purple  hue,  the  appearance  in  question  was  easily  explained* 

7.  The  result  of  experiment  L  indicated  the  presence  of 
so'phuric  acid. 

8.  Upon  the  whole,  and  from  a  review  of  the  foregoing 
experiments,  the  substances  which,  at  this  early  stage  of  the 
analysis,  the  wtter  appeared  most  likely  to  coutain,  were 
sulphate  of  iron,  sulphate  of  alumine,  sulphate  of  lime,  and 
a  small  quantity  of  muriatic  salts*  Some  sulphate  of  mag- 
nesia, and  some  alkalioe  sulphates,  might  possibly  be  con- 
tained in  the  water,  though  their  presence  could  not  be 
satisfactorily  ascertained  by  these  preliminary  experiments. 

Sect.  V.   Gaseous  contents  of  the  Water. 

»  ««•  A  quantity  of  the  water  measuring  ten  cubic  inches,  be- 
ing boiled  briskly  over  mercury,  the  gas  given  out,  together 
with  the  air  contained  in  the  apparatus,  was  received  in  a 
graduated  tube  ;  on  admitting  caustic  alkali  into  the  tube, 
one  tenth  of  a  cubic  inch  of  gas  was  absorbed.  It  appears 
therefore,  that  one  hundred  cubic  inches  of  the  water  contain 
one  cubic  inch  of  carbonic  acid  gas,  which  is  equivalent  to 
about  three  tenths  of  a  cubic  inch  to  each  pint.  The  water 
was  uncorked  at  the  moment  of  being  examined,  but  I  had 
not  an  opportunity  of  ascertaining  the  quantity  of  gas. 


tents  of  the 
niter. 


Sect*  VI.    Evaporation  of  the  Water,  and  Estimation  of  the 
Quantity  of  solid  Ingredients. 

Quantity  ©f  ^     J.    Sixteen  ounces  of  the  water  by  measure,  being  evapo- 
stlkt  ingreoh!  rated  down  to  a  soft  mass  over  a  lamp,  and  afterward  desic- 
cated 
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rated  in  a  drying  apparatus*  at  the  heat  tff  190°*,  the  solid  ents  left  by 
mass  weighed  eighty-six  grains*  During  the  evaporation 
the  same  appearances  were  observed  as  have  been  already 
related  (iu  Sect.  MI,  l),)  a  d  t  >e  dry  saline  muss  assumed 
a  pale  greenish  colour.  On  standing  in  the  air,  it  slightly 
deliquesced,  and  its  colour  became  s  >  mew  hat  darker.  This 
saline  mass,  though  slowly  evaporated,  never  assumed  a 
distinct  crystalline  appearance. 

2.  I  have  stated  before  (Sect.  II,  d.)  that  some  differ- 
ence prevailed  iu  the  specific  gravity  of  the  several  specimens 
of  the  water  which  were  examined.  A  similar  waut  of  uni- 
formity was  observed  in  regard  to  the  quantity  of  solid  iu- 
gredients,  as  will  appear  from  the  following  statementf* 

Grains* 

The  1st  specimen  yielded  •  •  86« 

Sd  

3dJ 63  6  f  In  the  pint 

4*  80  4  V    of  sixteen 

5th   82*8 

6th   77*2 

7th   84'  ♦ 

8th   78- 


ounces. 


- 


644 

These  eight  results  therefore  give  80'5  grs  dried  at  180% 
as  the  average  quantity  of  solid  ingredients  in  each  pint  of 
the  water. 


•  This  is  the  beat  1  bare  usually  employed  for  desiccation, 
k  is  that  which  is  obtained  by  the  water-bath  which  I  use,  and  can 
scarcely  bx  raited  higher  by  that  apparatus.  Ry  a  heat  of  180°  how- 
ever, I  generally  mean  some  intermediate  point  between  170"  and  |80#, 
for  it  is  impossible  to  regulate  the  temperature  with  perfect  accuracy. 

t  la  the  first  of  these  trials,  a  whule  pi»t  was  evaporated  ;  but  in 
the  subsequent  ones,  the  quantity  of  water  was  diminisned  to  eight, 
six,  and  sometimes  only  four  ounces,  all  of  which,  for  the  sake  of 
uniformity,  1  have  reduced  iu  the  table  to  the  common  standard  of  the 


t  This  specimen  I  brought  myself  from  the  spring    the  others 
^entme  in  sealed  bottks  from  ths  lik  of  Wight. 

Sect. 
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Sect.  VII.    Of  the  different  Methods  of  Analysis  applicable 

to  the  present  Inquiry, 

In  analysing  a  mineral  water,  two  modes  of  proceeding 
occur  from  the  very  first.  We  may  either  evaporate  the 
water  first,  and  apply  our  reagents  to  the  solid  residue;  or 
operate  at  once  apon  the  water  itself.  Tbe  former  plan  is 
in  general  found  expedient  when  the  quantity  of  the  solid 
content*  of  the  water  is  small ;  but  when,  as  in  the  present 
instance,  the  impregnation  is  considerable,  it  may  be  more 
convenient  to  adopt  the  latter  method.  But  at  all  events, 
a3  the  redissolution  of  the  solid  residue,  when  the  first 
mode  of  proceeding  is  resorted  to,  generally  lequires  tbe  in- 
troduction of  an  acid,  which  may  modify  or  complicate  the 
process,  it  is  always  desirable,  that  both  methods  should  be 
tried  in  succession,  in  order  to  obtain  comparative  results. 

We  may  also,  if  necessary,  precipitate  from  the  same 
portion  of  the  water  the  several  ingredients  which  it  contains, 
by  applying  to  it  in  succession  their  respective  reagents ; 
or,  if  our  supply  be  considerable,  wc  may  use  a  fresh  por- 
tion of  it  for  each  successive  operation,  a  mode  of  proceed- 
ing which  is  generally  preferable.  No  difficulty  being  ex- 
perienced during  tbe  present  inquiry  in  regard  to  the  supply 
of  water,  a  variety  of  methods  was  tried,  with  the  details  of 
which  I  shall  not  trouble  the  Society  :  but  in  order  to  coo* 
vey  a  general  idea  of  them,  and  in  hopes  that  a  summary 
review  of  this  kind  may  afford  some  assistance  to  chemical 
inquirers  not  yet  accustomed  to  researches  of  this  na- 
ture, I  shall  briefly  enumerate  the  different  plans  which 
'presented  themselves  at  this  period  of  the  analysis,  and  it 
will  be  seen  afterward  how  these  plans  were  gradually  modi- 
fied. 

1st  method*  To  precipitate  in  succession  from  a  known 
quantity  of  the  water,  the  iron  by  prussiate  of  potash— the 
lime  by  oxalate  of  ammonia— the  alumine  and  magnesia  by 
caustic  potash,  which,  by  boiling,  redissolves  the  alumine 
and  leaves  the  magnesia  untouched. 

3d  method.  To  precipitate  the  iron  and  earths  by  sub- 
carbonate  of  ammonia.  To  evaporate  the  remaining  clear 
solution  to  dryness,  and  apply  a  red  heat.    To  redtssolve 

<nv» 
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thin  saline  residue,  and  evaporate  the  solution  slowly,  in 
order  to  discover  any  fi*ed  alkaline  sulplwie  or  muriate 
which  may  exist  in  the  water.    To  boil  in  caustic  pot- 
ash the  precipitate  containing  the  iron  and  earths,  in  order 
to  separate  the  a  I  limine  and  eifica.   To  dissolve  the  remain* 
tng  mass  (supposed  to  contain  iron,  lime,  and  magnesia)  in 
nitric  acid,  evaporate  to  dryness,  and  apply  a  red  heat,  in 
order  to  -render  ihe  peroxide  of  iron  thus  formed  inso- 
luble in  •  acid.    To  add  to  the  mass,  minutely  purverreed, 
nitric  or  acetic  acid,  as  either  of  these  acids  will  only  dis- 
the  lime  and  magnesia,  which  may  he 
by  their  respective  reagents.    And  lastly,  to 
ittin  the  quantity  of  wide  o/troa,  supposed  to  have  been 
left  untouched  by  the  acid. 

3d  method.  To  precipitate  from  another  portion  of  water  3d  r.t 
ihe  iron,  lime,  alutnine,  and  silica,  by  a  solution  of  neutral 
carbonate  of  ammonia,  which  reagent  retains  the  magnesia 
in  sol  at  ion.  To  boil  the  precipitate  in  canstic  potash, 
which  takes  up  the  alumine  and  silica.  To  redissolve  in 
muriatic  acid  tl»e  residue  not  taken  up  by  potash,  which 
consists  of  lime  and  iron— depurate  the  iron  by  pure  ammo- 
nia, ami  the  lime  by  oxalate  of  ammonia*.  Precipitate  the 
from  the  clear  solution  by  an  alkaline  phot- 


4tb  method.  Toevaporate  to  dryness  a  known  quantity  4th 
of  the  watery  and  to  boil  the  residue  in  caustic  potash,  whioji 
will  dissolve  the  alumine  and  silica*  both  of  which  may  be 
precipitated  again  by  muriate  of  aramoniaj.  Treat  the  re- 
sidue, insoluble  in  potash  and  supposed  to  contain  sroa, 
4ime  and  magnesia,  in  the  manner  pointed  out  in  the  2d 
method. 

# 

•  It  is  necessary  to  precipitate  the  iron  before  the  lime,  whenever 
any  considerable  quantity  of  sulphate  or  muriate  of  iroo  is  present. 
For  oxalate  of  ammonia  acts  npon  solution*  of  iron,  as  will  be  fully 
explained  under  the  head  of  sulphate  of  lime. 

f  The  magnesia  might  be  equally,  and  perhaps  more  conveniently 
aepurtted,  by  boiling  a  known  quantity  of  the  solid  residue  in  the  neu- 
tral carbonate  of  ammouia,  instead  of  applying  this  reagent  to  the 
water  itself. 

\  The  mode  in  which  the  silica  may  be  separated  from  the  alutnine 
w  ill  be  detailed  in  a  subsequent  part  of  this  paper. 

5th 
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&th  method.  After  having  obtained  by  the  preceding 
method*  a  knowledge  of  the  proportions  of  iron  and  earthy 
substance*,  and  formed  an  estimate  of  the  nature  and  qoen* 
titles  of  acids  with  which  the}'  are  united,  to  ascertain  in  a 
direct  manner  the  quantities  of  acids  by  their  respective 
reagents,  with  a  view  to  obtain  a  coufirmatiou  of  the  pre* 
ceding  results. 

'  6th  method.  To  boil  a  known  quantity  of  the  water  in 
succinate  of  ammonia,  till  all  the  iron  and  aluminc  are  pre- 
cipitated— edulcorate,  precipitate  and  separate  the  alnmine 
from  the  iron  by  boiling  in  caustic  potash.  From  the  clear 
concentrated  fluid,  to  separate  the  lime  by  oxalate  of  am- 
nion m,  and  the  magnesia  by  pure  ammonia ;  to  evaporate 
the  remaining  clear  fluid  to  dryness,  aud  to  apply  a  red  heat, 
in  order  to  burn  or  volatilize  any  remaining  portions  of  the 
tests  used  in  the  processes  above  described.  To  redissolve 
the  residue  in  order  to  ascertain  by  subsequent  evaporation 
the  presence  aud  quantity  of  sulphate  and  muriate  of  soda*. 

7th  method.  To  boil  a  known  quantity  of  residue  of  the 
water  in  alcohol,  in  order  tt>  ascertain  what  salts  it  may  con- 
tain, which  are  soluble  in  this  menstrui  m. 

Although  1  found  it  expedient,  before  advancing  farther 
in  the  examination  of  the  water,  end  in  order  to  regulate 
my  step*  in  the  progress  of  the  inquiry,  thus  to  trace  the 
various  plans  which  seemed  adapted  to  the  purpose,  yet  I 
apprehend  it  would  be  superfluous  to  detail  here  in  regular 
succession  all  the  trials,  which  arose  from  these  different  me- 
thods. I  shall  therefore  confine  myself  to  such  as -belong 
more  immediately  to  my  object ;  and  in  relating  them,  shall 
consider  singly,  and  under  separate  heads,  the  various  ingre- 
dients of  the  water,  stating,  as  1  proceed,  the  proportions 
in  which  they  were  ultimately  obtained. 

Sect.  VIII.   Sulphate  of  iron. 

The  presence  of  iron,  in  the  state  of  sulphate,  having 
been  abundantly  proved  by  the  preliminary  experiments,  the 
next  step  was,  to  ascertain  the  proportion  of  this  salt  in  a 
given  quantity  of  the  water.  The  first  reagent  which  1  tried 

•  This  process  is  liable  to  aa  objection,  which  will  be  hereafter  folly 
■taUd,  namely,  that  muriate  of  soda  is  decomposed  by  sulphate  of 
at  •  high  tempi  rat  ore. 

for 
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for  this  purpose  was  prussiate  of  potash ;  but  after  many 
trials  (which  afforded  uncertain  and  discordant  results,  I 
convinced  myself,  that  this  test,  however  useful  for  detecting 
the  presence  of  iron,  is  quite  inappropriate  when  our  object 
it  to  ascertain  the  quantity  of  that  substance*. 

Fifty  grains  of  residuef  dried  at  the  temperature  of  be-  Residoum  of 
tweeu  170  and  180,  (as  described  in  sect.  VI,)  and  there-  Jjj^*1^ 
fore  equal  to  ten  ounces  of  the  water,  were  boiled  in  sue-  potash, 
cessive  solutions  of  the  potash,  so  as  to  saturate  all  the  acid 
contained  in  that  residue,  and  to  dissolve  the  alumine.  The 
remaining  solid  residue,  which  had  passed  first  to  a  dark 
greeu,  and  some  hours  afterward  to  a  dark  brown  or  nearly 
black  colour,  was  dissolved  in  nitric  acid,  and  the  solution  treated  with 
evaporated  to  dryness,  after  which  a  red  heat  was  applied,  **tricacJd 
in  order  to  bring  the  iron  to  a  state  of  peroxide,  and  thus 
render  it  insoluble  in  the  same  acid.   The  mass  being  now 
treated  with  nitric  acid,  in  order  to  separate  the  lime  and 
magnesia  supposed  to  be  mixed  with  the  oxide  of  iron,  and 
the  whole  being  thrown  into  a  filter,  the  clear  solutiou  was 
found  still  to  contain  a  good  deal  of  iron.  This  last  solution 
was,  like  the  former,  evaporated  to  dryness,  and  to  the  resi- 


•  Prussiate  of  potash,  as  a  precipitant  of  iron,  is  liable  to  thefol*  Objections  to 
lowing  objections :—  prussiate  of 

1st.  It  is  apt,  although  apparently  well  prepared  and  crystallised,  P°t*sb. 
to  precipitate  certain  earthy  substances,  and  in  particular  alumine  j 
this  1  found  distinctly  to  happen  in  two  experiments,  in  which  the 
mixture  was  heated. 

idly.  If  the  solutions  be  used  cold,  and  if  the  metal  be  not  highly 
oxidated,  some  of  the  Prussian  blue  unavoidably  passes  through 
the  filters;  or  if  no  filters  be  used,  it  subsides  but  slowly  and  imper- 
fectly. 

3dly.  If  the  solutions  be  heated,  the  prussiate  of  potash  is  itself 
decomposed,  and  yields  a  quantity  of  oxide  of  iron,  which  vitiates  the 
results. 

t  By  the  word  rtsidue,  thus  generally  used,  is  always  meant  the  resi- 
due of  the  water  under  examination,  dried  at  the  temperature  of  be- 
tween 170*  and  ISO*.  And  in  comparing  a  quantity  of  residue  with  a 
corresponding  portion  of  the  water,  the  average  proportion  of  tO'Sgrs 
tor  each  pint  (sect,  VI,  9)  is  always  assumed  as  the  standard  of  com- 
parison. 
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and  with 


due,  again  heated  to  redness,  acetic#,  instead  of 
was  this  time  added,  and  the  solatio*  filtered.   The  filtered 
fluid  tiili  contained  a  quantity  of  iron,  which,  however* 
from  subsequent  examination  appeared  very  inconsiderable, 
the  iron    The  oxide  of  iron  left  in  the  filter  being  rousted  with  wax 
and  heated  to  redness,  in  order  to  bring  it  to  a  uniform 
stuteof  oxidation,  weighed  6*8  grainsf. 
Residuum         2.  With  a  view  to  repeat  and  vary  the  last  experiment, 
treated  with    another  portion  of  residue,  also  weighing  50  grains,  was 
aamonU,      thrown  into  a  solution  of  neutral  carbonate  of  ammonia, 
the  quantity  of  the  hitter  being  more  than  sufficient  to  sa- 
turnte  any  acid  present,  and  to  dissolve  the  magne&ia  sus- 
pected to  exist  in  that  residue.    A  considerable  efferves- 
cence took  place.    The  mixture,  after  this,  was  gently 
heated  and  filtered.    The  residue  left  in  the  filter  was  of  a 
the  filtered      pale  yellowish  brown  colonr.    Th€  clear  solution  deposited 
matter  treated  a  small  quantity  of  precipitate  similar  to  the  residue  left  in 
the  filter,  to  which  residue  this  precipitate  was  added.  The 
contents  of  the  filter  were  then  treated  with  potash,  in  the 
maimer  before  described  (sect.  VIII,  !.)»  in  order  to  sepa* 

*  The  acetic  acid,  as  well  as  the  nitric,  is  said  to  be  incapable  of  ditt- 
any iron,  which  haa  beeu  peroxidatcd  by  the  process  just  dc- 
.    la  this  instance  a  few  particles  of  oxide  were  taken  ap  by 
the  acid  :  but  it  is  probable,  that  if,  instead  of  beating  toe  residne  to 
redness  only  a  few  minutes,  the  oxide  had  continued  exposed  to  a  red 
heat  for  half  an  hour  or  more,  the  whole  of  it  would  h; 


potash 


> 


Stat  of  the       *  !t  mavD*  **KC<J»  in  *nml  8tate  of  oxidation  tae  iron  hi  after  this 

operation?  It  haa  generally  been  supposed  to  be  reduced  «o  the  state  of  ' 
protoxide  in  consequence  of  the  affinity  of  the  combustible  matter  for 
oxigen;  but  in  an  experiment,  which  I  made  some  years  ago  to  ascev- 
tain  this  point,  (the  particulars  of  which  may  be  seen  in  my  account 
of  the  Brighton  chalybeate)  this  process  appeared  to  bring  the  iron  to 
fhe  state  of  peroxide;  for  loo  parts  of  iron  gave  147*6  parts  of  oxide,  pro- 
portions which  are  now  considered  as  constituting  the  red  oxide  of  iron* 
And  as  a  confirmation  of  this,  I  observe,  that  Dr.Thomson,  in  his  valu- 
able paper  on  the  oxides  of  iron,  puhk»hcd  in  the  twenty-seventh  vo- 
lume of  Nicholson's  Journal,  state!,  (p.  379)  luttt  *onie  of  the  red  oxide 
being  mixed  with  oil  and  heated  to  redncso,  till  it  became  black  anal 
magnetic,  no  diminution  of  weight  took  place.    Indeed  I  have  alwayw 
obtained  by  this  process,  not  a  black,  but  a  brown  oxide,  which  hi  cooKue; 
passes  to  a  red  brown  colour,  somewhat  varying  in  shade,  but  mostly 
trsottobling  powdered  cinnamoo,~and  being  more  or  less  magnetic. 

rate 
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rate  the  alumine»  after  which  the  residue,  now  supposed  to 
co u tain  nothing  but  carbonate  of  lime  and  iron,  was  treated 
with  dilute  muriatic  acid,  which  dissolved  it  with  eflerves-  dissoWed in 
scence.    From  this  solution  the  lime  was  precipitated  by  fnur*lic  ■c** 
oxalate  of  ammonia,  and  the  remaining  liquor,  now  con-  precipitated  by 
taiuing  nothing  but  muriate  of  iroji,  was  treated  with  car-  <}a0Oi* 
bonate  of  ammonia,  so  as  to  precipitate  the  whole  of  the  and  the  iron 
iron,  which,  in  subsiding,  assumed  a  pale  reddish  colour,  ^  ^^on^^1 
The  clear  fluid  being  decanted  off,  and  the  precipitate  of  sib monia. 
carefully  washed,  dried,  and  ultimately  heated  to  redness 
with  a  little  wax  in  aplatina  crucible,  weighed  7*2  grs. 

3.  It  will  be  observed,  that  between  this  and  the  former  Difference  of 
result  there  was  a  difference  of  0*4  grs  in  tho  quantity  of re,ahf 
oxide  of  iron  contained  in  50  grs  of  residue.    But  when  it 

is  considered,  that  in  the  first  of  these  analyses  a  small 
quantity  of  iron  was  positively  detected  in  the  acetic  solo*  * 
tion,  which,  from  the  best  estimate  1  could  muke,  would 
have  brought  the  quantity  of  iron  very  near  that  obtained 
in  the  second  process,  it  will  readily  be  admitted,  that  the 
coincidence  was  such  as  to  authorise  me  to  consider  the  last 
result  as  sufficiently  accurate*. 

4.  If  therefore  we  consider  7*2  grs  of  peroxide  of  iroo,  as  Proportion  of 
the  quantity  of  this  metal  contained  in  50  grs  of  the  »«- JjJJ  2  j^. 
due,  which  corresponds  to  11*59  g"  of  the  oxide  for  80'5 

grs  of  residue  (that  is  for  each  pint  of  the  water  according 

to  the  average  before  established,  sect.  VII,  8),  we  shall  s 

be  able  so  infer  the  quantity  of  sulphate  of  iroo  contained 

in  the  water.  ' 

5.  In  order  to  do  this,  however,  it  was  necessary  to  as-  Proportion  of 
certain  by  a  comparative  experiment  the  proportion  of  ox*  °  * 
ide,  which  a  known  quantity  of  sulphate  of  iron  yields  by 
a  process  similar  to  that  which  I  have  just  described.  For 


•  In  one  experiment  in  wbkh  toe  mm  wis  precipitated  from  A  simi- 
lar qwaorily  of  residue,  by  prussiate  of  potash,  and  the  prussiate  of  iron 
roasted  with  wax,  the  quantity  of  oxide  obtained  amounted  to  11  era, 
from  which  I  infer,  either,  that  a  portion  of  the  oxide  of  iron,  sheave 
contained  in  prtiftfiate  of  potash,  must  have  been  precipitated  with  the 
Prussian  blue;  or,  that  the  prussiate  of  iron  wa»  not  completely  de- 
composed in  the  process  in  question,  or  that  some  earthy  suUtenC* 
was  precipitated  along  with  the  iron. 
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this  purpose,  50  grs  of  "transparent  crystallized  green  sul- 
phate of  iron  were  dissolved  in  water,  and  treated  with  car- 
bonate of  ammonia  as  long  as  any  precipitate .  appear*?* 
This  precipitate,  after  being  carefully  separated,  edulco- 
rated, dried,  and  ultimately  heated  to  redness  with  wax  in  a 
platina  crncihle,  weighed  exactly  14  grs.    It  appeared  \ik 
the  form  of  a  red  brown  magnetic  powder*. 
Proportion  of      6.  Since  therefore  50  "grs  of  crystallized  green  sulphate 
?^**hfwa.6f  iron  gar*  14  grs  of  this  oxide,  the  7*2  grs  of  oxide  ob- 
t«r.  tained  from  50  grs  of  residue,  would  represent  25*7  grs  of 

green  sulphate  of  iron ;  and  11*59  grs  of  oxide  (which  is  the: 
quantity  contained  in  an  English  pint  of  the  water),  would 
represent  41'4  grs  of  that  salt. 


X. 

Experiments  to  ascertain  the  State  in  which  Spirit  exists  iA 
fermented  Liquors:  with  a  Table  exhibiting  the  relative 
Proportion  of  pure  Alcohol  contained  in  several  Kinds  of 
Wine  and  some  other  Liquors.   By  William  Thomas 
Brande,  Esq.  F.  R.  S.f 

Sect.  L>  It  has  been  a  commonly  received  opinion,  that 
the  alcohol  obtained  by  the  distillation  of  wine  doe*  not 
exist  ready  formed  in  the  liquor:  but  that  it  is  principally  a 
product  of  the  operation,  arising  out  of  a  new  arrangement 
of  its  ultimate  elements. 

The  proofs  which  have  been  brought  forward  in  support 
of  this  theory  are  chiefly  founded  on  the  researches  of 

•  This  result,  which  vu  obtained  in  two  different  trials,  with  Jbe 
rariation  of  only  01  gr.  correspond*  exactly  wilh  the  proportions  given 
by  Mr.  Kirwan,  in  his  Treatise  on  Mineral  Waters  (table  iv.),  in 
which, 28  «»rs  are  the  quantify  of  oxide  mated  to  exist  in  100  grs  of 
green'snlphatc.  But,  in  order  to  establish  the  perfect  coincidence  of 
thepe  r*  ults,  it  would  be  necessary  to  know  the  process  which  Mr. 
Kirwan  followed.  The  iron  in  his  experiment  is  stated  to  hare  been 
obtaiued  in  the  state  of  black  oxide. 

f  Ph  I.  Tr*ns.  for  1811,  p.  33?. 

Fabroni 


Principal 
proof. 
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FabroniJ,  who  attempted  to  separate  alcohol  by  saturating  . 
tbe  wine  with  dry  subcarbonate  of  potash,  bat  did  not  - 
succeed,  although  by  the  seme  meant  he  could  detect  very 
minute  portions  of  alcohol,  which  had  been  purposely  added* 

To  obtain  satisfactory  results  from  many  of  the  following  Brandy  com- 
ex  peri  men  ta,  it  became  necessary  to  employ  wines  to  wWch  mon*7  aided 
little  or  no  spirit  bad  been  ndded ;  for  very  considerable 
addition  of  brandy  is  made  to  most  of  the  common  wines 
even  before  they  are  imported-  into  this  country.    I  therefore 
occasionally  used  Burgundy,  Hermitajre*  Cote  Roti,  Cham*  Good  Fr*nrh 
pagne,  Frontignac,  and  some  other  French  wines  ;  to  which,  wine  would  be 
when  of  the  best  quality,  no  spirit  can  be  added,  as  even  Sp°'e  7 
the  smallest  proportion  impairs  the  delicacy  of  their  flavour, 
and  is  consequently  readily  detected  by  those  who  are 
accustomed  to  taste  them.    For  these,  and  for  the  oppor- 
tunity of  examining  many  of  the  scarce  wiues  enumerated 
in  the  table  annexed  to  this  paper,  i  am  indebted  to  the 
liberality  of  tbe  Right  Honourable  Sir  Joseph  Banks. 

Dr.  Bail  lie,  who  took  considerable  interest  in  this  investi-  port  procured 
gation,  was  also  kind  enough  to  procure  for  me  some  port  JJ."r^c*^ 
wine,  sent  from  Portugal  for  the  express  purpose  of  ascer- 
taining bow  long  it  would  remain  sound,  without  any  addi- 
tion whatever  of  spirit  haviug  been  made  to  it. 

Lastly,  I  employed  raisin  wine,  which  had  been  fermented  Raisin  Wine, 
without  the  addition  of  spirit. 

At  a  very  early  period  of  the  present  inquiry,  I  ascertained  Inefficiency  of 
by  the  following  experiments,  that  the  separation  of  tbe  Q"bca'b<J^^e 
alcohol  by  means  of  subcarbonate  of  potash  was  interfered  iep«raic  the 
with,  and  often  wholly  prevented  by  some  of  the  other  in- a,cono,# 
gredients  of  tbe  wine. 

/  A  pint  of  port  wine  was  put  into  a  retort  placed  in  a  sand  port  wine  di- 
ll eat,  and  eight  fluid  ounces  were  distilled  over,  which,  by  ^l*^**^  lfte 
saturation  with  dry  subcarbonate  of  potash,  afforded  about  rated/**** 
three  fluid  ounces  of  tolerably  pure  spirit  floating  on  the 
surface. 

I  repeated  this  distillation  precisely  under  the  same  cir*  but  it  could 
cumsfances,  and  mixed  the  distilled  liquor  with  the  resU  not  wfccn  mi** 
duora  in  the  retort,  conceiving,  that,  if  the  spirit  were  a  SnJiam?* 
product,  I  now  should  have  no  difficulty  in  separating  it 

•  Ann.  ds  €him.  voL  XXXI,  f .  303. 
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from  the  wine  by  tl>e  addition  of  subcarbonate  of  potash; 
bat,  although  every  precaution  was  taken,  no  spirit  sepe-. 
ted;  a  portion  of  the  subcarbonate,  in  combination  with 
some  of  the  ingredient*  of  the  wine,  formed  a  gelatinous 
compound,  and  thus  prevented  the  appearance  of  the  alcohol. 
FabronPs  ex-        has  been  remarked  by  Fabroni,  in  the  Memoir  s*bove 
>>«rimentg  did  quoted,  that  one  hundredth  part  of  alcohol  purposely 
"vhh  the*0*'     added*  to  wine  may  be  separated  by  subcarbonate  of  potash  ; 
author.         bu  i  several  repetitions  of  the  experiment  have  not  enabled  me 
to  verify  this  result :  when  however  a  considerable  addition  of 
v        alcohol  has  been  made  to  the  wine,  a  part  of  it  may  be  again 
obtained  by  saturation  with  the  subcarbonate.    The  neces- 
sary addition  of  spirit  to  port  wine,  for  this  purpose,  will  be 
seen  by  the  following  experiments. 
Subcarbonate      Four  ounces  of  dry  and  a  arm  subcarbonate  of  potash  were 
of  potash  add-  added  to  eight  fluid  ounces  of  port  wine,  which  was  pre- 

•  J  to  Port.  t      %         tv»    %  *••<••• 

viously  ascertaiaed  to  afford  by  distil  I  izatton  20  per  cent  of 
alcohol  (by  measure)  of  the  specific  gravity  of  0*825  at  60°. 
and  the  ale©.     In  tweuty-four  hours  the  mixture  had  separated  into  two 

m  xed^lth*  d*9*mct  P°rt'onBJ  at  *ne  bottom  of  the  vessel  was  a  strong 
'  \tiacr,  frC.    solution  of  the  subcarbonate,  upon  which  Boated  a  gelati- 
nous substance,  of  such  consistency  as  to  prevent  the  escape 
of  the  liquor  beneath  when  the  vessel,  was  inverted,  and 
which  appeared  to  contain  the  alcohol  of  the  wine,  with  the 
principal  part  of  the  extract,  tan,  and  colouring  matter,  some 
of  the  subcarbonate,  and  a  portion  of  water ;  but  as  these 
experiments  relate  chiefly  to  the  spirit  contained  in  wine, 
the  other  ingredients  were  not  minotely  examined. 
<>nc  part  ofal-     To  seven  fluid  ounces  of  the  same,  wine,  I  added  one  fluid 
'•oho!  added  to  ounce  of  alcohol  (specific  gravity  0*8 2d),  and  the  same 
none  couuTbc  quantity  OT* tne  subcarbonate  of  potash  as  in  the  last  ex  peri-  " 
•eparattd.       mtnt .  but  after  tweuty-four  hours  had  elapsed,  no  distinct 

separation  of  the  alcohol  had  taken  place. 
One  part  of       When  two  fluid  ounces  of  alcohol  were  added  to  six  fluid 
alcohol  to      ounces  of  the  wine,  and  the  mixture  allowed  to  remain  un- 

threeofwtne:  . 

part  separated,  disturbed  for  the  same  length  of  time  as  in  the  former  ex- 
periments, a  stratum  of  impure  alcohol,  of  about  a  quarter 
of  an  inch  in  thickness,  separated  on  the  surface. 

alcXuT*  °f  The  add,tion  of  tbree  flu,d  OUDcea  of  thc  alcohol  to  five* 
ft  "wins?      fluid  ounces  of  .the  wine,  formed  a  mixture  from  which  a 
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quantity  of  spirit  readily  separated  on  Jjie  surface,  when  the 
subcarbonate  was  added,  and  the  gelatinous  compound  sunk 
nearly  to  the  bottom  of  the  vessej,  there  being  below  it  a 
strong  solution  of  the  subcarbonate. 

.  When  in  these  experiments  Madeira  and  Sherry  were  em-  Mtdcira  and 

ployed  instead  of  Port  wine,  the  results  were  nearly  similar.  Sherry. 

It  was  suggested  tome  by  Dr.  Wollaston,  that,  if  the  Previous  tepa- 

wine  were  previously  deprived  of  its  acid,  the  subsequent  ra^onafihe 

.     T  ,    ,  .  acid  made  no 

separation  of  the  alcohol,  by  means  of  potash,  might  be  lew  difference, 

interfered  with.  I  therefore  added,  to  eight  fluid  ounces  of 
port  wiue,  a  sufficient  quantity  of  carbonate  of  lime  to  sa- 
turate the  acid,  and  separated  the  insoluble  compounds 
produced  by  means  of  a  filter.  The  addition  of  potash  ren- 
dered the  filtered  liquor  turbid,  some  soluble  salt  of  lime, 
probably  the  malate,  having  passed  through  the  paper;  but 
the  separation  of  alcohol  was  as  indistinct,  as  in  the  experi- 
ments just  related. 

It  is  commonly  stated,  that  the  addition  of  lime  water  to  Lime  water 
wioe  not  only  forms  iusoluble  compounds  with  the  acids,  JjJJ  jJJ* 
but  also  with  the  colouring  matter,  and  that  these  ingredi*  sod  colouring 
cots  may  be  thus  separated  without  heat;  but  on  repeating 
these  experiments,  they  did  not  succeed,  nor  could  I  devise 
any  mode  of  perfectly  separating  the  acids,  and  the  extract- 
ive and  colouring  matter  (excepting  by  distillation),  which 
did  not  interfere  with  the  alcohol. 

■ 

If  the  spirit  afforded  by  the  distillation  of  wine  were  a  Whether  diff. 
product,  and  not  an  educt,  I  conceived,  that  by  performing  erence  °(  tem- 
the  distillation  at  different  temperatures,  different  propor-  tiliation affect* 
tions  of  spirit  should  be  obtained.  ^  •P^1- 

The  following  are  the  experiments  made  to  ascertain  thif 
point. 

Four  ounces  of  dried  muriate  of  lime  were  dissolved  in  Port  distilled 
eight  fluid  ounces  of  the  port  wine  employed  in  the  former  at200#»  , 
experiments:  by  this  addition^  the  boiling  point  of  the  wine,  ~ 
which  was  IQO*  Fahrenheit,  was  raised  to  200*.   The  solu- 
tion was  put  into  a  retort  placed  in  a  sand  heat,  and  was 
kept  boiling  until  four  fluid  ounces  had  passed  over  into 
the  receiver,  the  specific  gravity  of  which  was  0*96316  at 
6tf  Fahrenheit.*  The 


•  It  was  supposed  that  in  this  experiment  a  small  portion  of  snariate 

of 
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190%  Tne  experiment  was°repeated  with  eight  fluid  ounces  of 

the  wftie  without  nuy;arlViitton,  »rd  the  same  quantity  was 
distilled  over,  as  iotne  last  experiment:  its  specific  gravity 
at  6u°  Fahrenheit,  was  tJ'QtjSn. 
irva  waterfrath|  *r>Eirrht  fluid  ounces  of  the  wine  were  distilled  in  a  water 
bath;  *Ahen  four  fluid  ouirc«s  had  passed  over,  the  heat  waa 
•  withdrawn^    The  specific  gravity  of  the  liquor  in  the  re- 
ceiver was  0'963i0  at  00*  Fahrenheit, 
and  at  ISO0.  '  ^Tfce  same  quantity  of  We  wine,  as  in  the  last  experiment, 
teas'Mistilled  at  a  tentyeratdre  ,»ot  exceeding  180fl  Pahren- 
Welt?   ThU  temperature  was  k^pt  up  from  four  to  five  hours, 
fbr  five  successive  'divi*;'**  this  end  of  which  period,  four 
ounces'  havinjj  passed  into  the  receiver,  its  specific  gravity 
at  6o°was  ascertained  to  be  0#96314. 
No  difference    It  hiay  be  concluded,  from  these  results,  that  the  pro* 
apparently  in  portion  of  alcohol  is  nut  influenced  by  the  temperature  at 
e*P,m*       which  wine  is  distilled,  'he  variation  of  the  specific  gravities 
in  tbV  aUov«' experiments  being  even  leas  than  might  have 
been  *fcpecten\  when  th«*aV1icacy  of  the  operation  by  whicb 
they  are  ascertained  is  coufsJaVred.  '  » 

Attempt  to  M*  I  have  repeatedly  endeavoured  to  separate -the  spirit  from 
P»™»yhyP^  wine,  by  subjecting  it  td  low  temperatures,  with  a  view  to 
ruby  leeamg.  ffeeze  f^Bqt,^0ijS  part;  iHit  When  the  temperature  is  suffi* 

ctently- reduced,  the  whore  bf  the  wine  forms  a  spongecake 
of  ice.  ' 
*!*h^saaiewlth  In 'a  mixture  of  one  fluicfounce  of  alcohol  with  ttoree  of 
*al^Poundaf  wa'ter.  I  dissolved  the  res  win  a  ry  matter,  afforded  by  evapo* 
rating  ftror  ffnrd  6unces  of  Port  wine,  and  attempted  to 
separate  the  alcohol  from  thh  artificial  mixture  by  freezing ; 
but  a  spongy  tike  of  ice  WRs  produced  as  in  the  last  experi- 
ment. 

But  MMuemay     When  tfte  temperature' i&  more  gradually  reduced,  and 

be  made        when  larrce  quantities  of  wine  are  operated  upon,  the  sepa- 

Sfroncer  by  n     1  .  • 

rcezing.  ration  of  alcohol  succeeds  to  a  certain  extent,  and  the  por- 
tion which  first  freezes  is  principally,'  if  "not  entirely  water ; 
hence  in  some  countries  this  method  is  employed  to  render 
wine  strong.  I  • 

pf  lime  might  have  passed  over  into  the  receiver,  bu|  the  dUt tiled  liquor 
did  not  afford  the  slightest  traces  of  it,  t*  the  tests  of  oxalate  of  ammonia, 
and  nitrate  af  silver. 

Sect 
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Sect.  IL   Having  ascertained,  that  alcohol  exists  in  Relative  pro- 

portion  o 
cohol  in  vrinti. 


e  pro- 
wine  ready  formed,  and  that  it  is  not  produced  during  dis-  portion  of  aU 


filiation,  I  employed  this  process  to  discover  the  relative 

proportion  of  alcohol  contained  in  different  wines. 

In  the  following  experiments,  the  wine  was  distilled  in  Mode  of  «m- 

glass  retorts,  and  the  escape  of  any  oncondensed  vapour  d«cling  th» 

.  .  ,     .  .     A.  .  .  experiments, 

was  prevented  by  employing  sufficiently  capacious  receivers, 

well  luted,  and  kept  cold  during  the  experiment. 

By  a  proper  management  of  the  heat  towards  the  end  of 
the  process,  I' could  distil  over  nearly  the  whole  of  the 
wine  without  burning  the  residuary  matter  :  thus,  from  a 
pint  of  Port  wine,  of  Madeira,  of  Sherry,  ice,  I  distilled 
off  from  fifteen  fluid  ounces,  to  fifteen  fluid  ounces  and  a 
half :  and  from  the  same  quantity  of  Malaga,  and  other 
wines  containing  much  saccharine  matter,  1  could  readily 
distil  from  fourteen  to  fifteen  fluid  ounces. 

In  order  to  ascertain  the  proportion  of  alcohol  with  pre* 
cision,  pure  water  was  added  to  the  distilWd  wine,  so  as 
nearly  to  make  up  the  original  measure  of  the  wine,  $  very 
.small  allowance  being  made  for  the  space  occupied  £y  the 
solid  ingredients  of  the  wine,  and  for  the  inevitable  loss 
during  the  experiments:  thus,  five  fluid  drachms  jnd  a 
half  of  distilled  water  were  added  to  fifteen  fluid  ounces  and 
a  quarter  of  the  liquor  procured  by  the  distillation  of  a  pint 
of  port  wine,  and  in  other  cases  nearly  the  same  proportions 
were  observed.  This  mixture  of"  the  distilled  wine  and 
water  was  immediately  transferred  into  a  well  stopped 
phial,  and  having  been  thoroughly  agitated,  was  allowed  to 
remain  at  rest  for  some  hours ;  its  specific  gravity  '(It  the  . 
temperature  of  60°  Fahrenheit),- was  then  very  carefully 
.ascertained,  by  weighing  it  in  a  bottle  holding  exactly  one 
thousand  grains  of  distilled  water  at  the  above  temperature, 
and  the  proportion  of  alcohol  per  cent*  by  measure,  was 
estimated  by  a  reference  to  Mr.  GitpiarH  tables*,  the  spe- 
cific grayity  of  the  standard  alcohol' bein^r/ 0*82500  at>6o°.  v 

As  the  most  convenient  mode  of  exhibiting  the  results  of 
these  numerous  experiments,  I  havetrrrown  them  into  the 
form  of  a  table  ;  in  ^he  first  column  the  wine  is  specified  ; 
the  second  contains  U»  specific  gravity, after  distillation,  as 
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•bore  described ;  and  the  third  exhibits  the  proportion  of 
the*  pure  spirit,  which  every  hundred  part*  of  the  wiue  con- 
,  tain.  I  huvealso  inserted  porter,  ale,  cider  brandy,  and 
some  other  spirituous  liquor*,  for  the  convenience  of  com- 
paring their  strength  with  that  of  the  wines. 

Proportion  of  A"- 

Wine.  Specific  Gravity  af-     cohol,  per  Cent, 

terDUulla-Kit).  by  Measure. 

PmpartJori  of         Fort   .............        0-9?6»(i  2140 

ed  liquor*.              Ditto   0*97430  0339 

Ditto  f  097400  $371 

Ditto  •  •  *  •  •  0  97346  24*29 

lOitto  «t  ••••  9"97-2O0  55*63 

Madeira   0*97810  19'34 

Ditto  .   0*97bl()  21-40 

Ditto  -» .  0*97380  23*93 

Ditto-  ,*  0-97333  24-42 

Sherry    ..-t   097913  18*25 

Ditto  ,  0*97862  187ft 

Ditto   0-97765  19-81 

Ditto   0*97700  io*s3 

Claret   0*98440         V  V  12*91 

JJitto  .  0*983  L20  14'0S 

-  ■  >  ,  : 

Ditto............  0*98093  16*32 

(falcavella   0*97920  }fr\Q 

Lisbon    0*97346  18-94 

Mala-*   0-9800Q  J7"26 

Bucellas   0*97890  18-49 

Red  Madeira* .....  0*97899  18*40 

Malmsey  Madeira  0*98090  16*40 

Marsala    0*97196  25*87 

Ditto   0*98000  17*26 

Red  Champagne  *t  0*98608  11*30 

White  Champagne  0*9&450  12*80 

Burgundy  ,  0*983o0  14*53 

Ditto   0  98540  11*95 

**  The  proportion  of  spirit,  which  rosy  be  obtained  from  these  three 
lirjnor*j,  is  subject  to  considerable  variation  iu  disTgrtnt  samples  :  the 
-  member  given  for  each,  in  the  table,  is  t her*  fort:  the  mean  of  several 
experiments,  as  it*did  not  seem  accessary  to  specify  them  separately. 

White 
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Proportion  of  Al- 

Wine.  Specinc  Gravity  af-     cohol,  per  Cent,  V 

ter  DitiiUatum.         by  Measure. 

White  Hermitage*  •  0*97990  17*43        Proportion  of 

Red  Hermitage  •  •  *  •  0*98495  1 2*33       alcohol  in  t«- 

Hock   0*98200  14-37  edlfquorT*11" 

Ditto...-   0*98873  8-88 

VindeGra*#e   0-98450  1280 

Frontignac   0*98452  1279  ' 

Cote  Roti   0*98495  12  32 

Rousillon  ........  0*98005  17*26 

Cape  Madeira  ••••  0*97924  13*11 

Cape  Muschat  •  •  •  •  0*97913  18-23 

Coostaotja   0*97770  19*75 

Tent   0*98399  13*30 

Sheraaz   0*98170  15*52 

Syracuse    0*98200  J  5*28  , 

Nice    0*98263  14*63 

Tokay    0*98760  9*88 

Rai*inWioe   0*97205  25*77 

Grape  Wine   0*97925  18*11 

Currant  Wine  ••••  0*97696  20*55 

Gooseberry  Wine  •  •  0*98550  1 1*84 

Elder  Wine    0*98760  9*$7 

Cyder   0*98760  9-87 

Perry   0*98760    v  9*87 

Brown  Stoot   0*991 16  6*80 

Ale   0*98873  8*88 

Brandy   0*93544  53*39 

Rum   0*93494  53*68 

Hollands    0*93855  51  60 


XL 

Meteorological  Table  fir  1811.   In  a  Letter  from  the  Right 

Hon.  W.  J.  Lord  Gray.  , 
To  WILLIAM  NICHOLSON,  Esq. 

SIR* 

inclosed  Table  is  the  result  of  last  year's  observa-  Mcttorologi. 
tioos  at  Gordon  Castle,  the  residence  of  the  Duke  of  Gor-  cal  table, 
don ;  which,  if  you  choose,  you  may  publish. 
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laaprovnsefit      It  would  facilitate  the  promotion  of  meteorological  science 
tftfct  science.  wry  ^^efa,  if  registers  of  the  elate  of  the  atmosphere  were 
more  generally  kept,  and  the  results  more  p.ubljcly  diffused. 

1  remain,  sir,  '  .  Z 

Your  most  obedient  humble  servant, 


Twickenham, 
17th  of  April,  1812. 


GRAY. 
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©*  VEGETABLE  EXTRACT.  'f$ 

'        '   XII.  . 

•  ••  ■  '  . 

On  Extract  and  the  Saponaceous  Principle;  by  Mr* 

ScHRADER,  of  Utrlin* 

i\pTER  quoting  the   works  of  Rose,    Hermbstaedt,  Writer* onth* 
Trommsdorf,  Fourcroy,  and   Vauqueliuf,  all  of   whom  *UbjcCU 
have  examined  these  two  matters,  the  author  adds: 

If  oxidation  be  the  principal  characteristic  of  extract,  Peruvian  bark 
cinchona  is  the  substance  that  should  be  preferred  for  obtaining  iu 
obtaining  it.     Accordingly  [  exhausted  some  cinchona 
(china  fusca  el  officinalis)  by  alcohol,  till  the  menstruum  Trcatcd  with 
was  no  longer  coloured.    The  tincture  obtained  had  no  alco^0,» 
action  on  solution  of  gelatine,   but  it  reddened  litmus 
paper,  and  precipitated  sulphate  of  iron  green.  '  1 

Haying  subjected  the  tincture  to  distillation,  wuter  was 
poured  on  the  residuum;  when  a  sediment  funned,  which 


The  cinchona  exhausted  by  alcohol  wan  treated  with  cold  col  J  water, 
water.  Litmus  paper  and  sulphate  of  iron  were  not  per- 
ceptibly  affected  by  the  impression;  but  it  precipitated 
gelatine.  This  aqueous  solution  wis  evaporated  a.d  re- 
dissolved  several  times,  and  each  time  the  precipitate  that 
formed  was  collected.  Lastly,  this  extract  was  par  tried 
from  cinchunate  of  time  by  alcohol,  and  mixed  with  the 

J.      i  V  * 

I     •    V     i-      „  (V 

alcoholic  tincture. 

«.i  J  lint f*>  *  .  . 

The  cinchona*  that  hud  been  treated  successively  by  and  boiling 
alcohol  and  cold  water,  «as  boiled  in  water.    The  brown  vaUT' 
decoction  was  likewu*  evaporated  and  rtdi^olved  sev< . 
time*,  taking  care  to  separate  the  flocculent  matter  tjiat 
aubsid^d.    This  sediment  avoided  a  brown  powder,  having 
distinctly  the   smell  of  extract  of  cinchona;   wlr.rh  was 
little  soluble  in  boiling  water,  or  in  alcohol,  bqi  formed  a 

*  Ann.  <je  Cbim.  vol.  LXXII,  p.  290.   Abridged  from  Ceblen's  - 
Joan*!  by  Vogel. 

t  See  also  a  paper  on  vegetable  astringents,   by  Dr.  Boatock, 
mrnaJ,  vol  XXI?,  p  804,  841,  io  which  the  ex  istenca  of  extract 
as  a  separate  principle  is  rendered  very  questionable.    Dr.  Henry 
however  remarks,  Elements  of  Chemistry,  vol.  II,  p.  181,  that  Dr. 
Bo&teck  aid  not  examine  the  extract  from  saffron.  C. 

red 
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by  re- 


red  liquor  with  caustic  lixivium.  When  oo  more  sediment 
formed,  the  liquor  was  added  to  the  two  preceding  obtained 
by  alcohol  and  cold  water. 

More  tHao  a  hundred  evaporations  and  solutions  were 
vcfttTd  ofuiion  m«de  by  the  help  of  a  water-bath.    Thus  the  pulverulent 
■M  evjpora-   matter  was  reduced  to  a  small  quantity,  and  the  colour  of 
the  liquid  became  deeper.   By  repeated  solutions  almost 
the  whole  was  converted  into  powder.    Of  four  ounces  of 
cinchona,  that  had  furnished  the  extract,  15  grains  [?]  of 
residuum  were  left,  on  which  pure  alcohol  would  not  act. 
Return  of  «*-    The  infusions  of  cinchona  then  contained  extract,  which 
»  precipitated  iron  of  a  green  colour;  a  property  that  extract 
loses,  when  it  reaches  the  maximum  of  oxidation. 

Gelatine  precipitates  the  extract  of  cinchona  but  fn  part, 
aod'  the  supernatant  liquid  comports  itself  in  the  same 
manner  as  infusion  of  cinchona. 

Solution  of  tin  precipitates  the  infusion  of  cinchona, 
but  the  supernatant  liquid  has  still  the  same  properties; 
for  it  forms  a  green  precipitate  with  iron,  and,  when  boiled 
some  time,  the  extract  becomes  oxided,  and  falls  down  in 
a  flocculent  sediment.  Tin  therefore  precipitates  the  ex- 
tract only  in  part ;  and  the  same  takes  place  with  lime 
water,  or  with  a  solution  of  alum. 

Pure  alcohol  does  not  dissolve  extract ;  and  its  action  is 
still  farther  diminished  by  the  oxidation  of  the  latter. 

When  cinchona,  or  its  extract,  is  distilled  with  water, 
the  product  reddens  litmus,  without  rendering  the  solution 
of  iron  turbid.  But  if  extract  of  cinchona  be  distilled, 
till  it  becomes  thick,  the  distilled  product  precipitates 
sulphate  of  iron  green,  and  comports  ttaerf  tike  the  sub- 
stance of  coffee. 

To  obtain  the  saponaceous  principle,  the  roots  of  gentian 
and  of  soap-wort  were  treated  with  alcohol.    The  alcoholic 
principle  from  tincture  of  gentian  was  evaporated  and  redissolved  in  water, 
fv^riia  of  ^  resinous  substance  was  deposited.   The  filtered  liquor 
reddened  infusion  of  litmus  powerfully,  but  did  not 
duoe  a  green  with  solution  of  iron. 

Neither  muriate  of  tin,  lime-water, 
dered  the  liquor  turbid. 
The  liquid  extracted  by  weak  alcohol,  and  afterward 
*  diluted 


InsoJuWe  in 


%ster. 


obtain  the  sa 


ihe  matter 
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diluted  Vith  water,  containing  the  saponaceous  principle, 
was  evaporated  and  redissolved  40  or  50  times  on  a  water* 
bath.    Each  time  a  brown  powder,  insoluble  in  water  or  , 
alcohol*  was  thrown,  down. 

The  mother,  water  of  the  infusion  of  gentian  was  _ 
•aided  by  oxigen  gus,  and  by  oximuriatic  acid.    The  ex* 
tract  from  gentian  therefore  is  less  greedy  of  oxigen  than 
that  from  cinchona,  but  nevertheless  it  becomes  oxided* 

Though  the  infusion  of  gentian  differs  from  that  of  cin- 
chona in  not  acting  on  tin  or  lime,  still  we  caunot  say,  that 
it  contains  a  saponaceous  principle. 

If  extract  be  insoluble  both  in  pure  alcohol  and  in  ether ; 
and  the  saponaceous  principle,  or  the  substance  so  called, 
enjoy  the  same  properties  ;  what  arc  the  characteristics  of 
the  latter  ? 

The  root  of  soap  wort  was  treated  in  the  same  manner.  j*^  0^ 
The  infusion  comported  itself  with  gelatine  and  the  other  wort  treated  in 
reagents,  like  that  of  gentian.  ih«  same  man- 

The  saponaceous  principle  and  extract,  having  the  same  The«me*itb 
properties,  it  should  be  Called  therefore,  agreeably  to  the  «*«*<** 
French  chemists,  extract* 

The  matter  iu  coffee  announced  as  a  new  substance  by  Principle  in 

Chenevix*,  and  by  Paysse  as  a  new  acidf,  does  not  differ 
perceptibly  from  the  extract  just  described. 

Extract  then  is  an  immediate  principle  of  vegetables,  exist-  Properties  at 
ing  under  various  modifications.  It  com biues  with  several  me- 
tallic oxides,  particularly  those  of  tin  and  iron,  and  pro- 
duces a  green  colour  with  the  latter.  It  unites  also  with 
lime,  and  with  alumine.  It  always  contains  nitrogen. 
When  concentrated  it  exhibits  a  transparent  mass,  more 
or  less  brown,  which  attracts  the  moisture  of  the  air.  Very 
frequently  it  contains  free  acetic  acid,  muriates,  and  a 
saccharine  matter. 

In  living  vegetables  it  appears  to  be  colourless;  but 
oxigen  imparts  to  W  a  black  colour.  This  appears  pro- 
bable from  the  sap  of  trees,  which  is  white  when  it  first 
flows  from  tbem. 

It  is  very  probable,  that  tannin  is  a  modification  of  extract.  Tannin 

•  Set  Journal,  vol.  II,  p.  lis.     t  IW.  vol.  XVW,  o.  196. 
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My  inodifica-  It  possesses  til  it*  properties  and  in  addition  that  of 

t  onofiu  bimtis?  with  ghie. 
Gexml  can-  Thos  it  follow*,  |,  That  the  eapooaceoos  principle,  which 
has  been  said  to  have  been  found  .in  several  vegetables,  does 
not  exist:  ft  is  nothing  but  extract. 

9,  That  extract  baa  tbe  property  of  reddening  the  bine 
colour  of  litmus.  • 

3,  That  this  substance  is  soluble  only  in  water  and  di- 
luted alcohol neither  pure  alcohol  nor  etaef  having  any 
action  on  it  when  well  dried. 

4,  That  when  it  is  diluted  with  a  great  deal  of  water,  if 
it  be  boiled  in  contact  with  air  it  absorbs  ox i gen,  and  fulls 
down  iu  a  powder  insoluble  both  to  water  and  in  alcohol. 


XIII. 

An  Examination  of  the  Chromate  of  Iron  o/  the  Uralian 
Mountains,  in  Siberia :  by  Mr.  Laugier*. 


I, 


N  the  year  7  Mr.  Pontier  discovered  in  tbe  department 
Chromate  of    of  the  Var,  near  the  mansion  house  of  la  Cassade,  a  mineral, 

J-™*,1""1  m  whith  Mr#  TaS8aert  fiwt  ascertained  to  be  a  compound  of 
chromic  acid,  and  oxide  of  iron.  Mr.  Vaoquelm  confirmed 
this  analysis ;  and  beside  a  difference  in  the  proportions 
announced  the  presence  of  alumineand  silex. 

and  in  Siberia.  **r.  RMer  088  smce  *°und  in  Siberia,  in  the  Uralian 
Mountain^,  a  substance  much  resembling  the  mineral  of 
the  Var.  The  examination  of  this  substauce,  a  specimen 
of  which  was  presented  to  the  author  by  Mr.  Steinucher, 
of  the  Society  of  Apothecaries  at  Paris,  is  the  subject  of 
the  present  paper,  in  which  the  results  of  the  author's  ana- 
lysis are  compared  with  those  of  Mr.  Vauqueliu. 
x  Though  the  Siberian  mineral  pretty  closely  resembles  in 

the"!*©"0"  °f  aPPearauC€  tnat  froul  tne  ^ar>  tnere 's  reason  to  conjecture, 
ou  examining  it  with  attention,  that  the  metal  in  it  is  more 

pure:  its  fracture,  instead  of  being  granular,  is  foliated; 

its  metallic  lustre  is  more  vivid;  apd  in  general  it  is  less 

*  Ann.  He  Chim.  vol.  LXXV11I,  p.  70.    Abridged  from  the  Ann.  du 
Museum  tTHbt.  Nat.  vol.  VI,  p.  Si  j. 
'*  mixed 
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mixed  with  earthy  matters.  On  some  parts  of  its  surface 
the  specimen  exhibits  green  spots,  which  may  be  known  for 
oxide  of  crome.  Its  specific  gravity  supports  the  opinion  of 
its  greater  purity.  That  of  the  specimen  is  4g0579,  while 
that  of  the  mineral  of  the  Var  fe  only  4*0396.  This  differ- 
ence in  the  gravity  indicates  of  course  a  difference  in  the 
proportions  of  the  metallic  matter  contained  in  these  two 
varieties,  and  this  the  analysis  proves. 

From  the  experiments  related  in  the  paper,  which  are  too  Component 
loo*  to  be  inserted  here,  it  follows,  that  the  Siberian  g«s  of  *a 

15  .  <  Siberian 

mineral  contains,  in  100  parts,  nL 

Oxide  of  chrome  53 

.   iron  ••••••••  34 

Alumine  •••••  •  11 

Silex  1  / 

99. 


These  results  differ  a  little  in  the  proportions  from  the  and  of  tbl 
following  obtained  from  the  mineral  of  the  Var  by  Mr.  French 
Vauxjuelin : 

Chromic  acid  •  43 

Oxide  of  iron   34 

Atumine  .-..4.20 

Sijex  2 

99* 

Doe*  chrome  exist  in  the  state  of  acid,  or  in  that  of  oxide,  They  are  pro- 
in  the  mineral  called  chromate  of  iron  ?    Mr.  Godon  de  J^"*^ 
Saint-Mesmin,  in  a  paper  on  the  artificial  combinations  of  bttt  com. 
chromic  acid,  is  inclined  to  think,  that  it  is  in  the  state  pounds  of  the 

•  OXlucS  Ol  llw 

of  oxide.  Mr.  Vawnuelra,  in  ms  report  on  that  paper,  .^orch^^' 
oppears  disposed  to  adopt  the  same  opinion.  Mr.  Laugier 
agrees  in  it,  and  supports  it  by  the  following  reflection.  No 
direct  experiment  proves,  that  chrome  is  in  the  acid  state  m 
the  native  chromates  of  iron ;  and  we  have  so  much  the  less 
reason  to  think  it,  as  slightly  calcining  the  green  oxide  of 
chrome  with  caustic  potash  is  sufficient,  to  convert  it  almost 
immediately  into  an  acid:  it  is  quite  as  probable  therefore, 
that  chrome  is  in  the  state  of  oxide  in  the  minerals  of  the 

Var 
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,        Var  apd  of  Siberia,  as  in  that  of  acid  ;  and  quite  as  rational 
to  cousider  them  as  compounds  of  the  oxides  of  iron  and  of 
chrome,  as  chromates  of  iron. 
The  Siberian     Since  I  have  finished  the  examination  of  this  mineral, 

X^dif^    adds  the  author>  1  havc  ^ned,  that  Mr.1  Lowitz  has 
analysed  the  same  subtance.    I  know  not  what  are  precisely 

the  proportions  of  the  principles  found  by  him:  but,  to 

judge  by  the  note  on  the  subject  inserted  in  the  Journal 

de  Physique,  the  results  he  obtained  nearly  agree  with 

mine;  since  it  says,  that  he  found  in  the  Siberian  mineral 

more  than  half  its  weight  of  oxide  of  chrome,  iron,  alumioe, 

and  a  little  silex. 


SCIENTIFIC  NEWS. 


The  Jacksonian  Prize  of  the  Roysl  College  of  Surgeons 
in  London,  for  the  year  1011,  has  been  adjudged  to 
Mr.  Joseph  Hodgson,  of  Bucklersbury,  London,  for  his 
dissertation  on  the  diseases  of  Arteries  and  Veins;  com- 
prising the  pathology  and  treatment  of  Aneurism  and 
wouuded  Arteries* 


= 


7a  Correspondents. 


Mr.  LydiatCs  paper  is  obliged  to  be  deferred  till  next 
month,  ike  plates  for  both  numbers  of  the  Journal  for  the 
present  month  having  been  some  time  in  hand9  when  it  vsas 


Digitized  by  Google 


•  t 

A 

■ 

JOURNAL 

or 

* 

NATURAL  PHILOSOPHY,  CHEMISTRY, 

AND 

THE  ARTS. 


JUNE,  1312. 


ARTICLE  I. 


A  Description  of  the  Smicrologometer  for  ascertaining  the 
Tenacity  of  Metals,  Silk,  Cotton,  and  Linen  Threads,  %c* 
invented  by  Mr.  E.  Lydiatt,  Professor  of  Mechanics, 
and  Lecturer  on  Metallurgy  and  Manvfactures,  tyc. 


I 


To  W.  NICHOLSON,  Esq. 

Sir, 


N  the  coarse  of  much' practice  in  the  application  of  metals  Tenacity  of 
to  the  purposes  of  delicate  machinery,  I  have  frequently  "^^bT 
found  it  necessary  to  ascertain  their  comparative  tenacity  ;  known, 
and  also  of  alloys,  in  different  proportions  of  combination. 

To  do  this,  I  have  adopted  the  process  employed  by  and  sought  hj 
Muschenbroeck  and  other  foreign  experimenters  on  this  XdghT'0* 
subject;  that  is,  by  drawing  the  metala*  to  be  subjected  to  from  wires, 
experiment,  into  wires  of  a  given  thickness,  and  then  sus- 
pending them  vertically  by  one  extremity,  while  weights 
were  attached  to  the  other ;  which  weights  were  increased 
by  fractional  additions,  till  a  separation  of  the  particles  took 
place.  .\  • 

The  results  obtained,  however,  by  these  experiments,  1  Thetwuhsnot 
never  found  satisfactorily  correct,  on  account  of  the  im-  satisfisctory. 
possibility  of  increasing  the  weight  attached  by  sufficiently 
■Vol.  XXXII. No.  147—  June  1812.         0|  small 


Digitized  by  Google 


82 


INSTRUMEUT  FOR  MEASURtNC  TENACITY* 


small  proportions  as  not  in  most  instances  to  exceed  what 
was  absolutely  necessary  to  effect  the  required  purpose. 
The  spring        I  began  therefore  to  consider,  that  the  employment  of  a 
detective,      spring  might  be  more  effectual  for  my  purpose  than  weight*. 

I  according  tried  a  common  spring  steelyard,  which* 
however,  I  fonnd  objectionable,  from  the  difficulty  of  noting 
the  breaking  point  precisely  on  the  graduated  slide,  by 
of  its  being  instontantaneously  carried  back  by  the 
il  of  the  spring :  an  objection  affecting  the  accuracy  of 
the  experiment  as  materially  as  that  above  stated  against 
the  weights. 

A  «crew  <!om-  After  a  little  farther  consideration  on  the  subject,  I  con- 
spring  effect*  tr*vea'  a  method  °f  combining  a  screw*  with  the  spring,  in  a> 
tudh  way  which  I  have  found  effectually  "to  give  a  force  capable 

of  being  approximated  to  the  required  point  by  the  most 
Uniform  and  gradual  increments ;  constituting  tlpere%  an 
experimental  accuracy,  which  I  believe  impossible  to  be 
obtained  from  weights  however  applied. 

In  this  arrangement,  by  the  rotary  motion  6f  the  screw, 
an  index  is  moved  round  a  quadrantal  *cale,  graduated  with 
lbs*  and  their  decimal  parts;  and  this  index  remaining 
stationary  at  the  breaking  poiut,  an  accurate  indication  of 
the  quantity  of  force  is  obtained,  and  can  be  noted  at 
pleasure.  » 
the  principle     This  contrivance  being  considered  capable  of  an  extensive 
of  ettcrmY*   and  useful  application,  is  the  reason  1  solicit  its  publicity 
•Ppiicanoa.     tnr50gQ  the  medium  of  your  Scientific  Journal. 

The  whole  of  the  Smicrologometer  is  represented  io  the 
annexed  drawing,  which  I  hope  will  be  rendered  intelligible 
by  a  short  explanation. 
Th*tppvatu«    Yig  if  Plate  ill,  is  a  perspective  view.— AA  a  piece  of 
d-scrirjeov      woo^  of  aQy  reqU*,red  length  atia*  thickness,  at  one  extremity 

of  which  is  screwed  the  brass  plate  BB.  On  this  are  fixed 
the  two  standards  CC  ;  and  into*hese  is  pivotted  the  etidlest 
screw  d,  furnished  with  the,  uut  e,  which,  on  turning  the 
screw  by  the  micrometer  head/,  moves  backward  and  for* 
ward  at  pleasure. 

This  nut  has*  slider  g  attached  to  it  under  the  screw, 
and  passing  through  a  hole  in  the  standard  C,  in  which  it 
*tide?  freely  at  the  nut  is  moved.— A,  an  immovable  round 

piece 
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piece  of  brass  passing  through  a  hole  in  the  lower  extremi-  The  appar »te« 

ty  of  the  nut*  and  baring  its  end*  secured  io  the  standards  <lr*6xib^« 

C  C,  is  intended  to  steaiy  the  motion.    Q  the  tube  contain* 

ing  the  spiral  spring  represented  fig.  £•    Down  the  middle 

of  this 'spring  passes  the  rod  or  slide,  fig.  3.    a  is  a  button 

of  brass  of  the  same  diameter  as  the  interior  of  the  tube  Q. 

and  screwed,  on  the  end  of  the  slide,  so  that,  when  in  its 

proper  situation,  it  may  rest  on  the  extremity  of  the  spring. 

D,  fig.  3,  a  round  piece  of  brass,  which  screws  in  and  closes  . 

the  end  of  the  tube  after  the  spring  is  io ;  it  has  a  pcrfora* 

tion  in  the  middle,  through  which  the  extremity  c  of  the 

slide  freely  passes,  and  is  connected  to  the  slider  g  of  the 

nut  e,  fig.  1. 

By  this  arrangement  it  will  be  seen,  that  as  the  tube  G, 
containing  the  spring,  is  attached  to  the  movable  nut  *,  and 
freely  supported  by  the  end  of  the  brass  plate  B  B,  which  is 
turned  tip  at  a  right  angle  for  this  purpose,  it  must  move  al- 
together backward  or  forward  as  the  nut  is  moved  ;  but  if  the 
wire  t  have  one  end  coiled  round  the  pin  k,  which  is  made  to 
turn  for  this  purpose  in  apiece  of  brass  screwed  into  the  end 
of  the  tube,  aud  the  other  round  a  similar  pin  /,  which  is  in- 
serted in  a  brass  Slider,  that  moves  horizontally,  through  the 
standard  o  for  the  purpose  of  adjusting  its  length;  and,  > 
while  in  thisr  position,  if  the  screw  f  be  turned  so  as  to 
move  the  nut  back,  the  slide  will  be  drawn  out,  and  the 
tube  held  in  its  original  position  by  the  wire  t;  which  will 
acquire  a  tension  equal  to  the  resisting  power  of  the  spring, 
as  compressed  between  the  round  piece  of  brass  b  and  the 
button  ofig.  3.  If  the  screw  continue  to  be  turned  slowly, 
the  tension  of  the  wire  will  consequently  increase,  till  the 
cohesive  attraction  of  its  particles,  be  overcome  by  the  ex* 
pansive  force  of  the  spring. 

This  expansive  force,  being  the  measure  of  tenacity  in  the 
wire,  will  be  indicated  by  the  index  m,  consisting  of  a  small 
brass  quadrant  and  pointer  as  at  fig.  4,  fixed  on  the  quad* 
rantal  scale  n  nn,  round  which  it  moves  as  the  screw  turns, 
in  consequence  of  teeth  on  the  edge,  which  work  in  the 
threads  of  the  screw.  The  index  moving  in  this  way  is 
not  influenced  by  the  recoil  of  the  tube,  when  tbe  wire 
breaks,  but  remains  at  the  degree  it  has  been  carried  to  on 
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the  scale,  till  the  screw  is  turned  the  contrary  way  to  bring 
it  back  to  the  zero.    Figs  5, 6,  7»  Arc.  represent  such  parts 
as  may  not  perhaps  be  quite  intelligible  in  the  perspective 
view  of  the  instrument:  namely  tlie  screw  and  nut,  stand- 
•       ards,  &c,  all  of  which,  I  hope,  will  be  understood,  without 
a  more  diffuse  description. 
Arable  to    The  application  of  the  smicrologometer  to  ascertain  the 
cord*  of  any    tenacity  of  metals  being  understood,  it  will  be  easy  to  con- 
kind:  eeive,  that  it  may  be  readily  employed  in  the  same  way,  to 
determine  the  strength  of  silk,  cotton,  or  linen  threads,  ice, 
affording  thereby  means  of  calculating  with  facility  the  force 
any  combination  of  them  will  sustain  in  cordage,  cloth,  &c. 
and  to  stringed     It  will  likewise  be  fouud  a  desideratum  to  those  roanu- 
mu/ic 11,61114    faclorers  of  stringed  musical  instruments,  who  wish  to  ap- 
proximate to  perfection  on  scientific  principles. 

It  being  now  determined  by  experiment,  that  the  trans- 
mission of  clear  and  continuous  sounds  from  piano  fortes, 
harps,  &c,  depends  very  much  on  the  due  proportion 
of  their  component  \mrts,  and  more  particularly  those 
to  which  the  wires  or  strings  are  immediately  attached ;  it 
becomes  in  consequence  necessary,  that  the  exact  tension, 
•f  strings  producing  different  sounds  should  be  known  as 
correctly  as  their  lengths,  in  order,  that  snch  proportions 
may  be  given  as  will  exactly  support  the  aggregate  tendon 
without  impeding  the  vibrations  by  unnecessary  quantities, 
of  metal  or  wood. 

P^uonuT       To  adapt  the  smicrologometer  to  this  purpose,  nothing 
these.™        is  necessary,  but  to  affix  a  monochord  scale  with  a  movable 
bridge  on  the  top  of  the  piece  of  wood  A  A  :  when  you  have 
an  instrument  that  will  determine  at  once  the  length  and 
tension  of  any  string,  or  wire,  to  the  highest  degree  of  accu- 
racy, that  is  capable  of  practical  application. 
Experiments      Satisfied  that  every  invention  and  discovery,  having  the 
with  the  in-    prospect  of  6pening  a  shorter  and  less  intricate  avenue  to 
lu^ed*11  T*"  truth,  comes  with  a  fair  claim  to  approbation  from  all  who 
ure  interested  in  the  advancement  of  science;  I  shall-  not 

- 

hesitate  to  lay  before  the  public,  in  some  future  paper,  the 
results  of  a  number  of  experiments  mode  to  ascertain,  more 
correctly  than  has  hitherto  been  done,  the  relative  tenacity 
•f  theMiflerent  metals,  and  their  alloys :  accompanied  with 
e  :  such 
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such  practical  observations  on  their  general  properties,  as 
may  serve  to  show  the  importance  of  a  more  particular  at* 
tention  to  this  subject,  than  has  hitherto  been  thought  ne- 
cessary in  practical  mechanics. 

•  E.LYDIATT. 

London,  April  the  1812. 


II. 

A  Chemical  Account  of  an  Aluminous  Chalybeate  Spring  in 
the  Isle  of  Wight.  By  Aifxander.  Marcet,  M.  D. 
F.  R.  5.  one  of  the  Physicians  to  Guy's  Hospital,  and 
Member  of  the  Geological  Society. 

{Concluded  from  p.  66. J 


Sect.  IX.    Sutyhate  of  Alumine. 


i.  F« 


FTYgrainsof  residue  f  were  boiled  in  two  successive  Residue  treat- 
lixivia  of  caustic  potash  (as  in  yect  VIII,  1),  so  as  to  take  up  j^sh^*1"110 
all  the  alumine  present;  the  residue  was  separated  and  well 
washed,  and  the  washings  were  added  to  the  aikaline  solu- 
tion. The  clear  liquor  had  a  brownish  colour,  and  on 
being  tried  with  muriatic  acid  and  prusMute  of  potash,  a 
blue  tinge  was  produced,  which  appeared  to  have  arisen 
from  a  few  particles  of  oxide  of  iron,  which  were  suspended 
iu  the  lixivium  rather  than  actually  dissolved;  for  the  solu- 
tion being  left  at  rest  lor  some  time,  these  particles  sub- 
aided. 

9.  To  the  clear  alkaline  solution  muriate  of  ammonia  and  prerfpitat* 
was  added,  till  no  farther  precipitate  took  place;  the  pre-  ^^n™^1* 
cipitate  was  edulcorated  and  collected  in  a  filter.    It  was 

.  \  These  fifty  grams  had  been  previously  boiled  in  neutral  carbonate 
of  ammonia,  in  order  to  separate  Ihc  roa^upsia,  as  will  be  det-tilcd 
thereafter.  The  previous  intervention  of  a  carbonated  alkali  renders 
tbe  subsequent  application  of  caustic  potash  for  ihe  separation  of 
-tbe  alumine  more  unexceptionable,  as  a  solution  of  caustic  potash 
might  redissotvc  a  fmjaU  portion  of  the  lime,  if  it  were  not  previously 

white 
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white  and  gelatinous.  Caustic  potash  being  added  to  the 
clear  fluid,  ammonia  was  disengaged,  showing  that  it  con- 
tained an  excess  of  muriate  of  ammonia;  and  acetic  acid 
being  added  to  another  portion  of  the  same  liquor,  no  tur- 
bid  pens  appeared,  both  circunaitances  showing,  that  all  the 
ulumiue  was  precipitated.  -This  precipitate  being  dissolved 
in  muriatic  acid,  in  order  to  separate  a  minute  portion  of 
silica,  which  it  contained*,  and  being  again  precipitated  by 
succinate  of  amrojtiin  with  excess  of  ammonia,  formed  a 
gelatinous  muss,  which  being  edulcorated,  dried,  and  ulti- 
mately heated  to  recess,  weighed  2*4  grains. 
Another  por-  3.  Another  portion  of  residue,  weighing  thirty  grains, 
turn.  being  treated  in  a  manner  exactly  similar  to  that  jo>t  de- 

scribed; with  this  exception,  that  the  redis&olutiou  of  the 
alumine  in  muriatic  acid  and  its  subsequent  precipitation 
by  succinate  of  ammonia,  were  omitted ;  the  gelatinous  pre- 
cipitate, heated  to  redness,  weighed  1*4  jfrain  fi  which 
afforded  as  close  a  coincidence  with  the  former  result  as 
x   may  be  well  expected  in  processes  of  this  kind. 
Crystal*  of        4*  Having  uever  been  able  to  obtain,  by  the  mere  eva po- 
ll un*  obtained  ration  of  the  water,  any  appearance  of  crystals  resembling 
hjr  ailing  ,     /    .  «    •  *     T       i       i»    i     -  •      *     ».  ? 

jotash.  alum,  1  was  desirous  tor  the  sake/of  obtaining  farther  evi- 
dence on  the  subject,  to  bring  the  sulphate  of  alumiue  to 
a  crystallized  state,  by  artificially  supplying  what  1  con- 
ceived to  be  wanting  for' the  completion  of  that  process. 
For  this  purpose,  having  dissolved  about  thirty  grains  of 
residue  in  distilled  water,  I  added  to  the  filtered  solution, 
two  or  three  drops  of  a  solution  of  carbonate  of  potash,  and 
evaporated  it  very  slowly;  crystals  were  thus  obtained, 
dispersed  in  the  saline  mass,  which,  though  of  a  size  scarcely 
exceeding  that  of  u  pin's  bead,  had  a  distinct  octahedral 

•  The  particular*  of  the  manner  in  which  the  silica  is  separated,  by 
the  intervention  of  muriatic  acid,  will  foe  defiled  under  the  pcad 
Silica,  in  another  part  of  this  paper. 

f  Tbe  real  weight  wasi*6  grain,  but  0*9  of  a  grain  were  deducted,  on 
account  of  the  quantity  of  silica  koowu,  by  other  experiments,  to  have 
been  present,  as  will  be  seen  under  the  head  Silica.  It  may  be  .pro- 
per to  mention,  that  the  gelatinous  precipitate,  during  its  gradual 
Cesiccutiou,  shrunk  into  small  fragmcuta  resembling  coarsely  pul- 
verized glue,  an  appearance  whicb  is  well  know  a  to  characterise 
aWmine.  , 

form 
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form,  and,  when  separated  and  chemically  examined,  hud 

all  the  properties  of  alum. 

5.  With  regard  to  the  proportion  of  sulphate  of  alumine,  p  roporticn  of 

contained  in  the  water,  it  will  he  seen,  that  by  connecting  "'i'""'^ 

°  alumine. 

together  the  results  of  the  experiments  just  reluted  (1,  3,3), 
eighty  grains  of  residue,  or  a  pint  of  the  water,  yield  3-8 
grains  of  alumine  heated  to  redness,  which,  according  to  the 
proportion  of  twelve  parts  of  igiuted  alumine  in  one  hun- 
dred parts  of  crystallized  alum*,  would  be  equivalent  to 
31.6  grains  of  the  alum  in  each  pint  of  the  waier£. 

Sect.  X.    Sulphate  of  Lime, 

1.  Some  of  the  former  experiments  (sect.  Ill,  d  and  g)  Examination 
had  shown,  beyond  all  doubt,  the  presence  ofselcnite;  and  for  sulphate  of 
indeed,  Irpm  t|ic  general  composition  of  the  water,  lime  lime* 
could  scarcely  be  supposed  to  exist  in  it  in  any  other  form 

of  combination. 

To  ascertain  the  quantity  of  this  substance,  a  variety  of 
methods  was  used,  the  principal  results  of  which  1  shall 
cursorily  relate, 

2.  It  would  have  been  in  vain,  in  this  instance,  to  have 
applied,  without  any  previous  step,  oxalate  of  ammonia, 
the  usual  test  of  lime,  in  order  to  obtain  an  accurate  esti- 
mate of  the  quantity  of  lime  present  in  the  water;  for  as 
oxalic  acid  also  acts  upon  iron,  some  ambiguity  would  ne- 
cessarily have  occurred.  Indeed  that  oxalate  of  ammonia 
did  not,  in  this  case,  react  upon  the  lirne  in  the  manner 
that  it  usually  does,  had  been  noticed,  (sect.  Ill,  f,  g)  in 
gome  of  the  preliminary  experiraentsf. 

i  3,  It 

— 

•  These  are  the  proportion  stated  by  Mr.  Kirwan,  and  which  I 
obtained  myself  on  a  former  occasion  (Sec  the  Analysis  of  the  Brighton 
Chalybeate) 

%  It  is  scarcely  neccwary  again  to  observe,  that  the  sulphate  of 
shame  contained  in  the  water  dues  not  appear  to  exist  there  in  the 
state  of  alnm;  but  it  is  perhaps  better  to  express  the  quantity  of 
alanine  by  the  quantity  of  alnm  which  it  would  form,  as  the  crystallized 
state  of  the  salt  affords  a  much  more  precise  standard  of  comparison. 

■f  By  adding  a  considerable  quantity  (if  oxalate  of  ammonia,  and  Ifon  prac'ipi* 
concentrating  the  solutions  by  heat,  the  whole  of  the  lime  appeared  tated  wiihHme 
to  he  precipitated,  together  with  a  portion  of  ironj  but  in  order  to  ^  °**|*te  °* 

obtain 
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Proportion  ef  3.  It  was  therefore  necessary  to  separate  the  iron  previous 
sulphate  of  ^0  precipitation  of  the  lime*  This  was  done  iu  one 
instance  by  prussiaie  of  potash,  and  in  another  by  succinate 
of  ammonia.  I  shall  not  trouble  the  society  with  a  detail 
of  these  operations,  It  will  be  sufficient  to  state,  that  the 
two  most  unexceptionable  experiments  indicated  the  one 
8  grains,  and  the  other  8*3  grains  of  oxalate  of  lime,  dried 
at  1 60%  for  eacfa  pint  of  the  water,  making  an  average  of 
B*15  grains  of  oxalate  of  lime,  or  10' 17  grains  of  sulphate 
cf  lime  dried  at  l6o°;  or  7*94  grains  of  the  same  salt  dried 
at  a  red  heat*. 

Sect. 

obtain  the  oxalate  of  lime  pure,  it  was  necessary  to  calcine  the  pre- 
cipitate so  as  to  drive  off  the  oxalic  acid,  to  redissolve  the  residue  in 
muriatic  acid,  and  to  precipitate  the  lime  again  by  oxalate  of  amrao- 
♦  hid.    The  small  quantity  of  iron  present  did  oot  then  interfere,  and 

this  process,  ho* ever  circuitous,  proved  tolerably  accurate. 

1  was  drawn  by  this  part  of  the  subject  into  an  experimental  inquiry 
respecting  the  action  of  oxalate  of  ammonia  on  solutiona  of  iron,  and 
the  unfitness  of  this  test  for  the  precipitation  of  lime  when  iron  ia 
present,  the  principal  results  of  which  I  shall  state  summarily. 

1.  If  to  a  strong  solution  of  sulphate  of  iron  a  small  quantity  of 
sulphate  of  lime  be  added,  and  then  a  little  oxalate  of  ammonia,  no 
precipitate  or  cloudiness,  appears;  while  the  same  quantities  of  sul- 
phate of  lime  an  J  oxalate  of  ammonia,  added  to  a  bulk  of  water  equal 
to  that  of  (be  solution  of  iron,  instantly  form  a  precipitate. 

2.  If  oxalute  of  ammonia  be  added  to  a  solution  of  sulphate  of  iron, 
a  bright  yellow  colour  is  produced;  r.nd  presently  after  this  a  copious 
white  precipitate  appears,  which,  iu  subsiding,  assumes  a  pale  lemon 
colour.  If,  at  the  moment  the  cloud  is  forming,  the  vessel  be  scratch- 
ed with  any  pointed  instrument,  white  lines  appear,  as  in  the  pre- 
cipitation of  magucffia  from  carbonic  acid  by  phosphoric  acid. 

3.  This  precipitate  being  washed,  and  geutly  heated  over  a  lamp, 
assumes  a  bright  cinnamon  colour,  and  becomes  magnetic,  in  conse- 
quence, no  doubt,  of  the  carbonization  of  the  oxalic  acid ;  acd  these 
changes  take  place  at  a  heat  much  inferior  to  ignition. 

4.  1  f  a  »olulion  of  potash  he  added  to  the  washed  precipitate,  previous 
to  the  application  of  heat,  a  strorg  smell  pf  ammonia  arises,  and  the* 
oxide  passes  to  a  dark  grayish  colour,  showing  that  the  precipitate  is 
u  triple  salt  of  oxalic  acid,  iron,  and  ammonia. 

•  1  avail  myself,  in  forming  these  various  estimates,  of  the  propor- 
tions given  by  Dr.  Henry,  io  his  valuable  *  Analysis  of  several  varieties 
Uf  Sea  Salt*  (published  in  the  Philosophical  Transactions  for  itfjo, 
r  page  114),  where  he  state!  that  100  grains  of  igutted  sulphate  of  Imte 

(which 
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Sect.  XI.   Inferences  obtained  from  the  application  of 

Alcohol. 

m 

1.  Having  ascertained  (sect.  Ill,  k),  that  a  small  quantity  Examlnjtron 
of  muriatic  acid  was  present  \n  the  water,  it  became  de»  ficohJa**1**"*' 
sirubte,  before  proceeding  any  farther,  to  discover,  by  the 

agency  of  alcohol,  which  has  the  well  known  property  of 
dissolving  the  earthy  muriates,  with  what  bates  this  acid 
was  combined.  With  this  view,  20  grains  of  residue  were 
digested  in  successive  quantities  of  alcohol  of  great  pnrity, 
and  the  solution  filtered.  The  residue,  by  this  operation, 
acquired  a  lighter  colour  and  a  more  pulverulent  appear* 
dice.  Part  of  this  residue  being  treated  w'.th  muriatic  acid 
and  oxalate  of  ammouta,  oxalate  of  lime  was  precipitated; 
and  another  portion  being  treated  with  neutral  carbonate  of 
ammonia  and  phosphate  of  soclu,  some  magnesia  was  pre* 
cipitated  in  the  form  of  triple  phosphate,  circumstances 
which  confirmed  the  presence  of  lime  in  the  form  of  selenite, 
and  that  of  magnesia,  in  the  form  of  sulphate  or  Epsom 

«ait.  ; 

2.  The  alcoholic  solution  being  evaporated  to  dryness 
a  yellowish  deliquescent  residue  was  obtained,  which,  being 
dried  at  160°,  weighed  0*9  of  o  grain  Water  being  added 
to  this  residue,  a  small  portion  of  it  rem  ned  undissolved. 
The  6ltered  watery  solution  was  yellowish,  though  per- 
fectly transparent,  and,  being  examined  by  the  usual 
reagents,  appeared  to  contain  iron,  sulphuric  acid,  and  mu- 
riatic acid,  with  imponderable  vestiges  of  lime  and  mag- 
nesia, without  any  tract  of  Jumioe. 

3.  From  these  circumstances  it  was  inferred,  that  the  Results, 
only  deliquescent  sult^  vielded  by  the  residue,  in  ascertain- 
able quantities,  were  sulphate  of  iron,  and  muriate  of  iron, 

both  of  which  had  probably  been  formed  in  consequence  of 
new  orders  of  attraction  taking  place  during  the  pro- 
of evaporation  to  which  the  water  had  been  subjected*. 

Sect. 

(which  be  finds  to  be  equal  to  198  grs.  Met  at  160%  give  lflfrs  frs. 
of  oxalate  of  lime  dried  at  l6o°,  corresp  nded  to  t24  pin.  of  sntohate 
of  Ikne  dried  at  the  tame  temperature.  (SeeJoura.  vol.  XXVI.  p.  27a.] 
,*  Namely,  the  re'*  sulphate  from  the  i>  peroxig  i.atio.i  of  the 
iron,  and  the  muriate  from  the  decomposition  of  muriate  of  soda,  as 
vill  be  explained  hereafter. 
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Sect.  XII.   Sulphate  of  Magtutia. 

Examination  l.  The  presence  of  magnesia  *  was  a  certain  ed  beyond  all 
aar  atagaesia.  doubt,  m  the  following  manner : 

50  grains  of  residue  minutely  pulverized  were  boiled  itr 
•  bolution  of  neutral  carbonate  of  ammonia,  ao  as  to  de- 
compose atl  the  sulphate  of  iron  and  earthy  salts,  and 
dissolve  all  the  magnesia  which  might  be  preaentf.  ThU 
process  waft,  of  course,  attended  with  considerable  effer* 
vescence,  und  when  this  had  subsided,  the  liquor  was 
filtered.  The  clear  solution  deposited  on  standing  a 
hrowuUh  sediment,  which  was  separated,  and  proved  to  he 
oxide  of  iron.  The  residue  left  in  the  filter  had  passed 
from  a  §-reeoish~ye1low  to  a  pale  brown  colour, 
IrHticatron  of  Phosphute  of  ammonia  being  added  to  the  clear 

auuaooiaco.    solution,  a  precipitate  appeared,  having  all  the  characters 
j^feto.     af  tae  ««moqia«o»nisigiie»iwi  phosphate;  and  in  particular, 
that  of  forming  white  stripes  on  the  inside  of  the  vessel 
when  scratched  with  a  pointed  instrument*   This  preci* 
pit  ate,  dried  at  a  temperature  of  about  120*,  weighed  1*9 
grain1,!,  *nd  being  made  red  hot  in  a  platioa  crucible,  was 
Ptopartian  of  reduced  to  exactly  I  gr.  ^;  0*385  of  a  grain  of  pure  magnesia 
M>H'tuteof     —  o«cj6  grains  of  crystallized  sulphate  of  magnesia  in  50 
ot*£iK*k,»      g^im  of  residue,  or  3*63  grains  in  a  pint  of  waterj.  Tbe 


♦  The  preseoee  of  tbis  cartli  in  the  form  of  sulphate  bad  already 
been  proved  hy  tbc  application  of  alcohol,  (sect.  XI,  i). 

f  It  w  scarcely  neeosary  again  to  state  here  tbe  well  know*  fact, 
that  carbonate  of  ammonia,  when  fully  saturated  with  carbonic  acid, 
has  tbe  pewee  of  dissolving  magnesia. 

H  In  a  sub$*o,ncnt  experiment,  ia  which  the  water  itself,  instead  of 
tbc  residue,  waa  treatejl  in  tbe  sam*  manner  with  neutral  carbonate 
Of  ammouia,  the  quantity  of  magnesia  appeared  somewhat  greater  \ 
bat  the  difference  did  not  amount  to  more  thau  one  tenth  of  a  grain, 
in  i  W,W  nec,**mrv  nere  ***  *tat*  *be  grounds  of  this  com  pi*, 
rhjrh  rna'ine.  tatkm,  which  will  afford  me  an  opportunity  of  relating  »ome  fftneraj 
tia  and  j>hos-  results  concerning  the  proportions  in  which  magnesia  and  phosphoric 
pa*  ne  acid      aci(j  COmbiue. 

By  dissolving J  rafi  grain*  of  the  purest  ma^oe&ia  C perfectly  rrce 
fruui  carbonic  acid  aud  water)  in  muriatic  acid,  and  precipitating^st 
by  a  mixture  of  phosphate  of  ammonia,  and  unitrnl  carbonate  of 
ammonia,  ]  obtained  65  8  graius  of  the  triple  phosphate  dried  hy 
tjepofrUre  fur  near  forty-eight  hours  to  a  temperature  which  never  cv. 
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tnagnesian  phosphate  became  slightly  brownish  during 
the  calcination,  owing  to  the  presence  of  a  few  particles 
of  iron,  the  quantity  of  which  was  too  minute  to  be 


Sect.  XIII.    Precipitation  of  the  sulphuric  and  muriatic 
Acids,  with  a  view  to  ascertain  their  quantity. 

Before  drawing  any  ultimate  conclusion  respecting  the  Examination 
contents  of  the  water  and  the  proportions  of  its  ingredients,  *[\he*S!l?^ 
I  found  it  necessary  to  ascertain  the  quautities  of  sulphuric 
and  muriatic  acids  which  it  contained,  in  order  to  enable 
me  to  try  how  far  these  quantities  might  coincide  with  the 
conclusions  obtained  by  the  separation  of  the  basis,  aod 
also  to  assist  me,  us  will  be  seen  hereafter,  in  forming  cer- 
tain inferences  with  regard  to  the  alkaline  salts.  For  this 
purpose  I  made  the  following  experiments. 

:      1.  To 

ceeded  120°,  a  degree  of  beat  under  which  this  salt  appears  to  retain  the 
whole  of  its  ammonia.  Theac  658  grains  of  triple  salt,  being  exposed 
tor  half  an  hour  to  a  strong  red  beat  in  a  platina  crucible,  were  reduced 
to  30*9  grains.  The  salt  appeared  then  in  the  form  of  a  friable  cake  or 
loose  aggregate,  a  fragment  of  which,  on  being  urged  by  the  blowpipe, 
ran  into  a  white  opaque  vitreous  globule,  without  any  farther  diminu- 
tion of  weight.  In  its  friable  state  it  was  readily  dissolved  by  muriatic 
acid  ;  in  its  vitrified  form  it  required  heat  and  trituration.  This  salt 
was  perfectly  tasteless,  and  showed  no  attraction  for  water.  With  regard 
to  the  proportions  of  acid  and  base  to  be  inferred  from  this  experiment, 
it  is  obvious,  that,  if  30*8  grains  of  phosphate  of  magnesia  contain 
]  1*82  grainn  of  earth,  the  remainder,  viz.  18*98  grains,  represents  the 
proportion  of  phosphoric  acid  j  which  is  equivalent  to  38  37  grains  of 
magnesia  in  100  of  phosphate.  In  another  experiment  conducted  ia  * 
a  similar  manner,  the  magnesia  amounted  to  39  7  grains,  so  that,  by 
taking  the  mean  between  these  two  very  nearly  similar  results,  wo 
have  the  following  proportions,  vis. 

^hTJhoric  acid  $1.5  \  iD  100  graiM  °f  ig°ited  Pho>Pbmte  of  m^«ia. 

We  may  infer  therefore,  that  one  grain  of  phosphate  of  magnesia, 
the  quantity  yielded  by  twenty  grains  of  residue,  indicated  0*385  of 
pure  magnesia ;  and  if,  according  to  the  statements  of  Kir wau  and 
Wenzel  (which  very  nearly  agree)  one  hundred  grains  of  crystallized 
sulphate  of  magnesia  contain  .seventeen  grains  of  magnesia,  3*26* 
grains  of  that  salt  will  be  the  quantity  corresponding  to  0*385  of  a  gram 
of  magnesia.   And  I  have  the  satisfaction  af  observing,  that  the  pro. 

portions 
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Sa.y auric  acid*  1.  To  foirr  ounces  of  the  vrater  was  added/nitrate  of  barytes 
till  the  whole  of  the  sulphuric  acid  was  precipitated;  the 
•  aulpbate  of  barytes  thusobtained  being  carefully  edulcorated, 
and  heated  to  redness- in  a  platina  crucible,  weighed  18*5 
grains,  which  correspond  to  74  grains  ef  sulphate  of  barytes 
from  a  pint  of  the  water. 

Marattc  iOMl  a.  Four  ounces  of  the  water,  were  treated  with  nitrate  of 
silver  as  long  as  any  precipitate  appeared,  and  the  muriate 
of  bilver  thus  obtained,  being  well  edulcorated,  and  after- 
wards b.  ought  to  a  state  of  incipient  fusion  by  the  heat  of 
aa,  Argand  lamp,  weighed  2*05»  which  is  equivalent  to  8*3 
grains  of  luna  cornea,  or  four  grains  of  muriate  of  soda**  in 
each  pint  of  the  waterf. 

Sect.  XIV.    Sufphatt  and  Muripte  ofSoda. 

fsamtmtfon  I.  The  mode  in  which  I  first  attempted  to  ascertain  the 
*ralkaiiu«  presence  of  alkaline  salts  in  the  water  was  that  alluded  to 
in  a  former  part  of  this  paper,  which  consisted  in  precipi- 
tating the  iron  and  the  earths  by  sobcarbonate  of  ammonia, 
evaporating  the  dear  solution  to  dryness,  heating  the  dry 
mass  to  red  nests,  with  a  view  to  drive  off  the  sulphates  and 
muriates  of  ammonia,  redissolving  the  residue  in  water,  and 
evaporating  a^ain  very  slowly  in  order  to  obtain  crystals. 
But  the  saline  mass  yielded  by  this  process  did  not  crystallize 
segulurly,  and,  on  being  examined  by  reagents,  was  found 
to  contain  ouly  sulphate  of  soda,  with  minute  quantities  of 
sulphates  of  al limine  and  magnesia,  whicbhad  escaped  the 
action  of  the  carbonate  of  ammonia. 

•or  i  ion,  obtained  by  Dr.  Henry,  of  one  hundred  grain*  of  ammoniaco- 
nftgntsiaa  phosphate  dried  at  Ou°,  for  one  hundred  aud  eleven  grains 
#f  ctystalU?** d  sulphate  of  magnesia,  would  hare  led  to  a  very  similar 
rvsufe-  See  Dr.  Henry's  'Analysis  of  several  varieties  of  >alt,*  in 
Ft'«kw  Traus,  for  rSiO,  page  ti3b)    [Joum.  vol.  xavifcp.  277.] 

•  I  have  fooud-by  direct  experiments,  that  one  hundred  grains  of  pore 
ffjuvialeofftoda  heated  to  redness,  and  decomposed  by  nitrate  of  silver, 
y.ieW  341-6  grains  of  luna  cornea  heated  to  ration. 
,  f  The  same  experiment  was  tried  three  time*  upon  different  speci- 
mens ot  the  water,  and  1  here  give  the  average.  The  smallest  quantity 
of  Una  cornea  obtained  was  two  grains,  and  the  largest  2-5  grains,  a 
♦iiflerencr  too  great  to  arise  from  mere  inaccuracy.  From  this  and 
several  tfther  circumstances  1  haw  reason  to  suspect,  that  the  water  is 
subject  to  occasional  variations  in  the  proportion*,  as  well  as  in  the 
**gW!jate  quantity  of  its  solid  contents, 
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2.  Tu  hopes  of  obtaining  more  satisfactory  results,  I  had  Tr*aim<«t 
recourse  to  the  following  process :  fire  ounces  uf  the  wate?^1^^^^** 


were  boiled  with  a  solution  of  succinate  of  ammonia  till  the 
whole  of  the  iron  and  alum  in*  were  precipitated*.  The 
lime  was  precipitated  by  oxalate  of  ammonia,  and  the 
nesia  by  ammonia.    The  solution  was  then 
over  a  lamp,  and  gradually  evaporated  to  drynesain  a  pi  at  in* 
crucible.    A  white  pungent  smell  arose,  and  on  raising  the 
heat  to  redness,  these  fumes  took  Are  and  burnt  with  a  (due 
flame,  till  the  whole  was  fused  and  reduced  to  a  fixed  saline 
mass  mix£d  with  a  black  coaly  matter.    Distilled  water  was 
poured  upon  this  mass,  and  the  solution  filtered.  This  clear 
solution  being  now  evaporated  and  dried  at  a  gentle  heat,, 
so  as  to  obtain  the  salts  in  a  crystallized  state,  the  mi 
weighed  6*3  grainsf,  which  would  give  20  grains  of  alkalii 
salts  in  *  pint  of  the  water.   The  centre  of  this 
bited  no  distinct  crystal  I  ixatiou,  though  from  its  appearance 
and  disposition  to  effloresce,  it  evidently  contained  sulphate 
of  soda;  but  the  circumference  was  strewed  with  uuuieroua 
and  perfectly  regular  crystals  of  muriate  of  aodaj.        . » 
-  •       3.  This 

•  This  is  along  operation,  because  the  iron  does  not  combine  with 
the  succinic  acid  at  a  low  degree  of  oxygenation,  so  that  the  mixture 
most  be  long  digested  with  access  of  ah*,  or  repeatedly  boiled  and  al- 
lowed to  stand  in  the  sir  for  sonic  hours  daring  the  intervals,  beta* 
the  process  can  be  completely  effected.  This  operation  necessarily 
requires  one  or  two  days,  bnt  is  remarkably  accurate  as  to  the  piecipi* 
tat  ion  of  both  the  iron  and  alomine. 

f  This  whs  the  combined  result  of  two  separate  experiments  tried  on 
three  and  two  ounces  of  the  water,  the  first  of  which  yielded  3*$  grains, 
and  the  other  2  s  grains  of  alkaline  faljs. 

X  This  result  shows  the  compatibility  of  ranriate  of  soda  with  sat*  Muriate  of 
phate  of  iron,  the  latter  being  ia  excess,  which  has  been  questioned  soda  compatt 
by  some  chemists.    Being  deairoas  of  obtaining  a  confirmation  of  this  b,e  wi£  :*r' 
hy  a  direct  experiment,  I  mixed  together  solutions  of  two  parts  of  P 
aulphatc  of  iron  and  one  part  of  mntiate  of  soda.    The  mixture  be- 
came yellow  nh,  and  on  applying  heat  reddish  (lakes  subs.ded.  On 
peparatiug  these  by  filtration,  and  repeating  this  process  two  or  three 
timet,  I  nevertheless  obtained  by  evaporation  distinct  crystals  of 
muriate  of  soda,  partly  cubic,  partly  octohcdral,  de  posited  in  the 
centieof  a  saline  )ellowi»b  mass,  without  any  appearance  of  efflor- 
escence or  of  any  thing  resembling  sulphate  of  soda.    Therefore  mu- 
riute  of  soda  is  compatible  with  sulphate  of  iron,  although  these  two 

salt* 
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properties  of      3-  This  saline  mass  being  dissolved  in  water,  the  solution 

the«aJii»      had  the  following  properties: 

^  1  a.    It  was  neither  acid  nor  alkaline. 

b.  Its  most  obvious  taste  was  that  of  muriate  of  soda* 

c.  It  formed  copious  precipitates  wit(>  nitrate  of  baryte?, 
nitrate  of  silver,  and  nitrate  of  lime* 

d.  Oximuriate  of  platins,  oxalate  of  ammonia,  and  prus- 
siate  of  potash,  produced  no  precipitate  whatever. 

Therefore  the  only  salts  contained  in  this  solution  were 
sulphate  of  soda,  and  muriate  of  soda, 
Perhaps  mu-       4-    As  to  the  proportionsof  these  two  salts,  it  would  have 
riaia  of  soda   been  easy  to  ascertain  them  by  precipitating  their  acids.  But 

only  present. 

it  occurred  to  me,  that  the  sul  phate  of  ammonia  formed  i  n  the 


by  the  ammoniacal  salts,  which  had  been  introduced 
for  the  precipitation  of  the  earths,  had  probably  reacted 
upon  the  muriate  of  soda  when  urged  by  heat,  so  as  to  de- 
compose it  partially,  and  form  the  sulphate  of  soda  obtained 
by  the  process  just  described  ;  so  that  muriate  of  soda  might 
perhaps  in  fact  be  the  only  alkaline  salt  contained  in  the 
•water. 

P  oof  of  the       6«    In  order  to  ascertain  this,  another  portion  of  tie 
^tee^an1*  ^•ly0®1**  having  been  treated  in  the  way  just  described 
mania  on'  mu*  with  succinate  of  ammonia,  the  residue  was  gradually 
rial*  of  soda,    desiccated,  and  then  heated  to  redness  in  a  platina  crucible, 
which  wot  at  first  kept  closed,  in  order  to  retard  the  escape 
of  the  sulphaieof  ammonia,  and  thus  promote  its  action  on 
the  muriate  of  soda.    The  remaining  mass,  being  dissolved 
and  very  slowly  crystallized,  assunved  the  form  of  clusters 
of  regular  prismatic  efflorescent  crystals  of  sulphate  of  soda, 
among  which  scarcely  any  vestige  of  muriate  of  soda  could 
be  discovered. 

Proportion  of     6.    The  decomposition  of  rnun ate  of  soda  by  the  above 

tlMfti>tph«ta    process  being  thus  well  established,  it  became  necessary  to 

and  muriats  determine  the  proportions  of  sulphate  and  muriate  of  soda  by 
deter  mined  in-  r    *  *  J 


•alts  evidently  exert  tome  decree  of  action  on  each  other,  as  appeared* 
frum  tbe  change,  of  colour  and  t\\c  formation  of  reddish  flake*,  which  I 
suppose  to  be  subsulphate  of  iron.  1  may  take  this  opportunity  of 
mentioning,  that  by  an  analogous  experiment  on  sulphate  «if  iron  and 
muriate  of  slumine,  and  by  the  assistance  of  alcobol,  I  satisfied  myself 
taat  to<  sc  two  talis  €i*ld  net  exist  togttLcr. 
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some  less  direct  method  ;  and  the  expedient  which  appeared 
the  most  appropriate  was  that  of  inferring  the  point  in  ques- 
tion from  a  reference  to  the  quantities  of  acids  as  estimated 
in  the  preceding  section.  Thus  as  it  was  obvious  that,  what- 
ever the  case  might  be  with  regard  to  sulphate  of  soda,  the 
presence  of  mariate  of  soda  in  the  water  was  unquestituia'ble; 
and  as  the  whole  quantity  of  muriatic  acid  discovered  in  the 
water  ($XIII,  *),  corresponded  to  a  quantity  of  muriate  of 

sum  total  of  alkaline  stilts,  I 
naturally  inferred,  that  the  whole  of  the  muriatic  acid  *ss 
united  with  soda,  and  that  the  water  must  also  contain  a 
quantity  of  sulphate  of  soda  sufficient  to  complete  the  20 
grains  of  alkaline  salts,  which  the  experiments  just  related  * 
had  shown  to  exist  iu  each  pint  of  the  water. 

7.  Since  therefore  the  whole  of  the  muriate  of  soda,  as 
was  before  computed  (§XIII,  «),  amounted  only  to  4  grains 
In  a  pint,  the  quantity  of  crystallif  ed  sulphate  of  soda  con- 
tained in  each  pint  of  the  water  will  be  U)  grains. 

Sect.  XV.    Comparison  of  the  quantities  of  Acid  actvaltp  f 
obtained  from  the  water  by  precipitation,  with  the  qu«u« 
tiiici  inferred  from  the  precipitation  of  the  lasw. 

1.   It  appears  evident,  from  all  that  precedes,  that  the  Qusntititt  of 
•nty  acids  contained  in  the  water  are  the  sulphuric  and  rau-  •tashwa' 
riatic.   The  whole  of  the  muriatic  acid  having  been  shown  Zn^m^mX 
to  exist  in  the  form  of  muriate  of  soda,  nothing  farther  re-  *Uhthatlu« 
mains  to  be  said  00  this  head.    But  it  will  be  curious  to 
examine  how  far  the  total  amount  of  sulphuric  acid,  obtained 
from  a  portion  of  the  water,  would  coincide  with  that  which 
might  be  inferred  from  the  quantities  of  bases,  with  which  it 
was  combined.    This  inquiry  will  give  rise  to  the  statement 
Of  certain  results  respecting  the  proportions  of  acid  and  base 
in  some  of  the  salts  concerned,  and  the  precipitates  obtained 
from  their  decomposition,  which,  from  their  general  import 
ts  chemical  analysis,  appear  to  deserve  some  attentioo. 

«.  Jt  was  ascertained  by  a  direct  experiment  (§  XIII,  J) 
that  the  whole  of  the  sulphuric  acid,  contained  in  a  pint  of 
the  water,  formed,  when  precipitated  by  a  barytic  salt,  a 
quantity  of  sulphate  of  bary  tes,  which,  after  being  ignited, 
weighed  74  grains. 

I  thali 
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I  shall  now  recapitulate  the  several  sulphates  discovered  io 
the  water,  and  frona  the  quantities  of  each  compute  the 
quantities  of  barytic  sulphate,  which  would  result  from  their 

decomposition. 

Sulphates  m  •  ,  .  r  , 

the  »atcr.  sulphates  contatned  in  a  pmt  ot  the  Water. 

Sulph.  of  btryt. 
ignited. 

Sulphateof  iron  (-JVIII,  6)  4T4  £rs.  crystallized  n:  318  ^r«.# 
Snlph.of  ulu./iinc  (§  IX,  5,}  3'8grs.  igmalurrvne  —  17  7do.f 
Sulph.  of  lime  (§X,3)  1 0- 1 7  grs.  dried  at  J6()°=z  13*9  do.; 
Sulph.  ofmagur  .ia  Xli,  >2)  3*63  grs.  crystal.  =  4*0  do. (| 
Sulph.  of  soda  [J  XIV,  7)  16-0  grs.  crystallized  =:  ]]-6do,jj 

Total  amount  of  the  sulphateof  barytes  79  Ogrs. 

■  «  '  .  •  N*?«i  '    <      it'   '  ". 

*  Thc^e  proportion*  were  di  dneed  from  the  following  experiment 

-.0  grains  of  crystallir-d  pern  sulphate  of  iron  were  dissolved  in  water, 
a, id  nitrate  of  baryt"*  was  added  as  long  as  any  precipitate  took  plan-. 
T!ie  sidphat*  of  bail's,  nftrr  being  carefully  edulcorated  and  healed 
fa   redness  in   a    phi  Una    crucible,    weight  d   39.5    grs.  Thnrfoie 
r,.):8S5::41'4:j|  8. 
Pr-.pr.r; "or>  of     +  )r  may  be  recollected  tbnt  ;.r*  grs  of  ignited  alnmine  would,  ar- 
a',iar   .'i^v0'!'  <  onl"1^  10         proportion  before  staled  (Scrt  IX,  5,)  correspond  to 
•  f  ^1  i:i  '.\:ic*.      UfOof  crystallized  alum.    I  found  by  a  din  et  experiment,  that  loo 
errs,  of  ivirohr  oclohedral  crystals  of  alum  formc<i  by  gradual  deposition 
from  a  stat ui  ited  solution  of  common  alum,  being  dissolved  in  water 
and  precipitated  by  muriate  of  barytes,  produced  &Bm2  grs.  of  ignited 
sulphate  of  barvl:s  ,  so  that  the         ers  of  alum  would  correspond 
to  C7  «  gis.  of  tbc  ba:\tic.  >nlpbate.    This,  however,  conld  not  be  an 
men  rah'  estituMe  ol  tin/  rcat  ipiar.lity  of  sulpVuric  acid,  since  the 
sulphate  of  aiuniioe  doe-  i.<>t  txi^t  in  the  water  in  the  state  af  alum. 

M  itb  a  view  in  l»  mi  the  proportion;  of  acid  and  base  in  purr  sulphate 
of  ilnninio,  I  ir.ioe  the  followim*  attempt.  A  qnantily  of  illumine 
(whic  h  hat!  been  prepared  by  precipitation  from  abmi,  rcdi*»olulion 
in  muriatic  acid,  and  mxoi  d  prt  cipiutiou  by  carbonate  of  am tuonia, 
and  appeared  to  contain  m>  iinpui  ity  e>.ce  jt  a  vestige  of  mnrUtlC  acid), 
\t.is  •  '.i-.otred  io  sr.'pheru  :k  and  ihi  -  solufun  evaporated  to  siccity 
When  reduced  to  ti.e  con  i,cc  of  a  thick  sirup,  at>d  allowed  to 
cool,  th-'  saline  mas*-  eon-  ah d  into  a  hard  v»hit.*h  deliquescent 
v.  pablt  of  being  pulverized.  1  hi-  was  redissolvcd  and  ree* 
fouu  successive  times,  and  the  last  time  wa*  made „  rvdbot,  in  order  to 
c\;)cl  the  excess  of  sulphuric  acid,  which  always  appeared  to  prevail. 
By  this  last  operation  a  portion  of  tbe  salt  was  decomposed  and  ren- 
dered insoluble  to  water,  in  spit*"  of  which  the  remainder  still  exhibited 
signs  of  acidify.    The  clear  solution  of  this  mass  being  divided  into 

two 
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3,    It  appears  therefore,  that  the  aggregate  of  the  analy-  Di  fForence  b«- 
tical  results  would  indicate  79  grs.  of  ignited  sulphate  of  T^^.ttl* 
barytes,  instead  of  the  74  grs.  obtained  by  a  single  direct  rj  tes  calculated 
operation.    This  difference  1  apprehend  to  be  in  a  great™4  °**ined- 
'degree  owing  to  my  estimate  of  the  proportion  of  acid  in 
sulphate  of  alumine  being  overrated,  from  the  circumstance 
of  not  having  been  able  to  obtain  a  neutral  sulphate  of  alu- 
roine'in  the  experiment  just  related  from  which  that  estimate 
was  deduced. 

Sect.  XV  r.   Silica.  . 

-     „  ,        . ,      .       . ,    T  Examination 
1.  During  the  various  solutions  of  the  residue  in  acid,  I  fortilex* 

had  repeatedly  observed,  that,  beside  the  selenite,  (the 

solution  of  which  was  attended  with  some  difficulty,  and  re* 

■ 

two  equal  portions,  one  of  which  was  precipitated  by  succinate  of  am* 
roonia,  and  the  other  by  nitrate  of  barytes,  yielded  4  5  grs  of  ignited 
alumine,  for  91  grs.  of  ignited  sulphate  of  bar}  tea.  From  which  it 
may  be  inferred,  that  the  3  a  gru.  of  ignited  alumine,  round  in  a  pint  of 
the  water,  were  combined  with  a  quantity  of  acid  equal  to  17*7  grs.  of 
ignited  sulphate  of  barytes.  But  it  ia  assumed  in  this  computation, 
that  the  artificial  sulphate  of  alumine  subjected  to  analysis,  was  in 
the  same  state  of  combination  as  that  which  exists  in  the  water,  a  sup- 
position which  may  not  be  strictly  accurate. 

X  The  quantity  of  sulphate  of  barytes,  produced  by  the  precipitation  prop0rtjPn  0r 
of  a  given  quantity  of  sulphate  of  lime,  was  ascertained  in  the  following  sulphate  of 
manner:  some  pulverised  crystals  of  native  selenite,  apparently  per-  baryte* to  sul- 
fectly  pure,  were  dissolved  in  water  and  afterwards  slowly  precipitated  puate  of  lime, 
by  evaporation.    The  object  of  this  previous  operation  was  to  obtain 
the  sulphate  of  lime  in  a  statemore  fit  for  subsequent  redissonjtion. 
Fifteen  grains  of  this  selenitic  residue,  dried  at  a  redlieat,  were  dis- 
solved in  water,  sightly  acidulated  by  muriatic  acid,  in  order  to  super- 
sede the  necessity  of  using  a  large  quantity  of  water  i  and  the  solution, 
after  bting  neutralised  by  pure  ammonia,  was  precipitated  by  muriate 
of  barytes.   The  sulphate  of  barytes,  thus  obtained,  weighed,  after 
careful  edulcoration  and  ignition  in  a  platina  crucible,  86  75  grs.  which 
are  equivalent  to  175  o  grs.  of  sulphate  of  barytes  for  loo  grs.  of  ignited 
sutptute  of  lime. 

||  According  to  Dr.  Henry  100  grs.  of  crystallited  sulphate  of  mag. 
nesia  give  1 1 1  grs.  of  ignited  sulphate  of  barytes.  See  Pbilosr  Trans. 
1910,  p.  114.    [Joarn.  vol.  xxvi,  p.  078.] 

^  These  proportions  were  deduced  from  the  following  experiment: 
40  grs.  of  crystallized  sulphate  of  soda,  being  dissolved  in  water  and  , 
precipttat    by  nitrate  of  barytes,  the  sulphate  of  barytes,  well  edui- 
coratooVand  ignited, .  weighed  go;  1  grs* 

Vol.  XXXII.— June  181*.  H  q-ired 
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quired  a  considerable  quantity  of  water)  there  a  Ways 
roained  a  small  proportion  of  earthy  matter,  which  resisted 
all  solvents,  caustic  potasH  excepted.  This  insoluble  matter , 
.  I  had  thought  from  some  of  the  first  trials,  amounted  to 
about  1  gr.  in  100  of  the  residue;  but  from  some  subsequent 
experiments  in  which  the  silica  was  separated  by  caustic 
potash,  there  appeared  to  be  reason  to  suppose,  that  this 
estimate  was  rather  overrated,    I  shall  relate  the  process, 
to  which,  after  various  trials,  I  gave  the  preference. 
Silex dissolved     2.  50  grains  of  residue  being  boiled  with  very  dilute 
b7  cau^C|J^"  muriatic  acid,  a  white  flocculent  substance  remained  un- 
cipiutcd  by    dissolved,  upon  which  neither  acid  nor  water  could  make 
mwnateof  am-  any  impression.  This  substance,  being  Separated  and  boiled 
in  a  solution  of  caustic  potash,  readily  redissolved  with  the 
exception  of  a  few  particles  of  Highly  oxidated  iron,  which 
subsided.    Muriate  of  ammonia  *  being  added  to  the  clear 
alkaline  solution  in  sufficient  quantity  to  saturate  the  whole 
of  the  potash  with  muriatic  acid,  the  white  flocculent  sub- 
stance reappeared,  which  after  being  well  washed,  and  heated 
to  redness,  weighed  between  0-3  and  0*4  of  a  jr.    This  sub- 
stance when  heated  with  alkali  ran  into  a  vitreous  globule, 
and  muriatic  acid  being  poured  upon  this,  the  alkali  was 
dissolved,  and  the  earthy  matter  remained  untouched.  It 
was  therefore  silica,  the  quantity  of  which  may  be  estimated 
at  07  of  a  gr.  in  a  pint  of  water+. 

On 

•  This  precipitant,  which  wu,  I  belfcre,  first  proposed  by  Mr. 
Cbeuevix,  it  much  more  appropriate  thau  acids,  because  if  an  cxccaa 
Of  acid  be  incautiously  added,  the  precipitate  is  redissolved :  while 
with  muriate  of  ammonia  an  excess  of  the  test  is  attended  with  noin- 

« 

convenience. 

Another  exa-  t  The  presence  of  silica  was  also  shown,  and  its  quantity  attempted 
mination  for  f  be  ascertained  by  the  following  process.  A  portion  of  residue  was 
boiled  in  caustic  potash :  this  dissolved  not  only  the  silica,  but  also 
the  alumine ;  both  these  earths  were  precipitated  from  the  alkaline 
solutions  by  muriate  of  ammonia,  and  separated ;  muriatic  acid  boinc 
now  added,  both  the  silica  and  alumine  were  rc*iissolved  (for  silica, 
just  precipitated  from  its  solution,  and  not  desiccated,  is  soluble  in 
acid);  and  this  solution  being  evaporated  to  dryness  on  a  water-bath, 
by  which  means  the  silica  parts  with  its  acid  and  becomes  insoluble, 
the  muriate  of  uluiniue  was  washed  oft"  by  distilled  water,  and  the 
Silica  remained  undissolved.   This  method,  though  affording  a  very 

useful 


»i!ex. 
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Sect.  XVII.  Conclusion. 

On  reviewing^  and  connecting  together  all  the  foregoing  Ingredients  |« 
results,  it  appears  that  each  pint,  or  sixteen-ounce  measure         o{  lh* 
of  the  aluminous  chalybeate,  contains  the  following  in- 
gredients: 

Of  carbonic  acid  gas  three  tenths  of  a  cubic  inch,  grains 

Sulphate  of  iron,  in  the  state  of  crystallized  green 

sulphate  •  41*4 

Sulphate  of  alumine,  a  quantity  which,  if  brought  to 

the  state  of  crystallized  alum,  would  amount  to  ••••  31*6 

Sulphate  of  lime,  dried  at  l6o°.   10*1 

Sulphate  of  magnesia,  or  Epsom  salt,  crystallized  3*6 

Sulphate  of  soda,  or  Glauber's  salt,  crystallized  •  l6'0 

Muriate  of  soda,  or  common  salt,  crystallized   4*0 

Silica  •   0*7 

/  107*4 


I  am  not  acquainted  with  any  chalybeate  or  aluminous  It  is  analogous 
spring,  in  the  chemical  history  of  mineral  waters,  which  a^^ortey^11 
can  be  compared,  in  regard  to  strength,  with  that  just  green,  but  the 
described.    The  Hartfell  water,  and  that  of  the  Horley-  Sff^Lff1* 
green  spaw  near  Halifax,  both  of  which  appear  to  be  ana- 
logous to  this  in  their  chemical  composition,  and  were  con- 
sidered as  the  strongest  impregnations  of  the  kind,  are  stated 
by  Dr.  Garnett  to  contain,  the  one  only  about  14  grs.  and 
the  other  40  grs.  of  saline  matter  in  each  pint. 

No  doubt  therefore  can  be  entertained,  that  the  water, 
which  is  the  subject  of  this  essay,  will  be  found  to  possess  in 
a  rery  eminent  degree  the  medical  properties,  which  are 
known  to  belong  to  the  saline  substances  it  contains.  Indeed 
there  appears  to  be  in  this  spring  rather  a  redundance  than 
a  deficiency  of  power;  and  it  is  probable,  that  in  many  in- 
stances it  will  be  found  expedient  to  drink  the  water  in  a 

diluted 

useful  means  of  discrimination,  must  obviously  be  liable  to  inaccuracy 
is  to  proportions,  when  very  minute  portions  of  silica  are  to  be  sepa- 
rated from  considerable  quautities  of  almine  Tbis  bowerer  was  the- 
process  to  *  hit  h  I  trusted  on  a  previous  occasion  (IX,  «•)  to  free  tbt 
alumiue  from  the  silica  which  was  mixed  with  it.  ,t 

H2 


100  ON  WOOD  ARD  CHARCOAL. 

diluted  state;  while  in  others,  when  it  may  be  desirable  to 
take  in  a  small  compass  large  doses  of  these  saltOe  sub- 
stances, it  will  be  preferred  in  its  native  audi  mini  shed 
strength. 


(II. 

Actount  of  some  new  JLperiments  on  Wood  and  Charcoal:  by 
Benj:  Count  of  Rumford,  F.  JL  SS.  L.  and  E. 
r.  R.  I.  A.  $c* 


Various  kind*  Jj[aVING  had  occasion  to  dry  several  kinds  of  wood, 

cured  for  dr£  t0  ascertaiu  novr  much  water  was  contained  in  them,  I 
ing.  procured  a  piece  of  each  kind  six  inches  long  and  half  au 

inch  thick,  and  planed  otf  some  pretty  thin  shavings,  which 
I  kept  to  dry  for  eight  days  in  a  room,  the  temperature 
of  whic  h  was  constantly  about  60°  F.    The  wood  had  been 
previously  drying  two  or  three  years  in  a  joiner's  workshop. 
Exposed  to  a     Of  each  kind  of  bhavings  1  took  10  gr.  [154*5  grs.] 
ina^tow.116*1  wnica  *  placed  on  a  china  plate  in  a  kind  of  stove  made 
of  sheet  iron  ;  and  heated  them  moderately  by  a  small  tire 
under  the  stove  for  twelve  hours,  after  which  they  were 
suffered  to  cool  gradually   during   twelve  hours  more. 
The  stove,  being  surrounded  with  brick-work,  was  still  hot 
twelve  hours  after  the  lire  had  been  extinguished. 
X,asi  of  weight.     On  taking   out  the  china  plates  in  succession,  and 
weighing  the  shavings  anew,  their  weight  was  found  to  be 
diminished  about  one  tenth,  some  a  little,  more,  others  a 
little  less.  When  the  shavings  were  put  into  the  stove,  their 
weight  was  10  gr.,  when  taken  out  it  was  about  9.  Their 
colour   was  not  perceptibly  altered,  and  they  had  do 
appearance  of  having  been  exposed  to  a  strong  heat. 
Heated  ag»in.     Desirous  of  knowing  how  far  the  drying  of  wood  might 
be  tarried,  I  replaced  them  all  in  the  stove,  which  I 
heated  as  before,  neither  more  nor  less,  -  for  twelve  hours, 
and  afterward  left  to  cool  slowly  for  twelve  hours. 

On 

*  Read  ai  the  maeting  of  the  first  class  of  the  French  Institute,  Dec. 
the  30th,  1811.  This,  as  well  as  the  following,  is  translated /rom  the 
original,  txansnutted  by  the  Count,  *nd  not  yet  published  in  France. 


Digitized  by  Google 


ON  WOOD  AND  CHARCOAL.  JOl 
On  taking  out  the  shavings  the  next  day,  they  had  all  Change  of 


changed  colour  more  or  less:  from  a  yellowish  white  they  *  1  J 


had  become  light  brown,  dark  brown,  more  or  less  yellow, 
and  some  of  a  fine  purple. 

Their  weight,  which  was  at  first  10  grs.  was  now  found  Weight  after 
to  be  the  ,econd 


Oak  ...7-16 

Elm  8*18 

Beech  ••••••••s*59 

Maple   8*41 

Ash   8-40 

Birch   7*40 

Service- •  8*46 


Cherry  ...8-60 

Linden   7*8t> 

—  (after  ha- 
ving been  in  the. 
open  air  twenty- 
four  hours)  •  •  •  •  8*06 

Male  fir  8*46 

Female  fir  8.66 


Wishing  to  know  whether  the  wood  might  not  be  re-  Attempt  to 
duced  to  charcoal  by  continuing  the  moderate  heatsof  the  ^Vmodmte 
stove  a  long  time,  1  took  half  the  linden  shavings,  which  heat, 
weighed  4*03  gr« ;  placed  tbem  in  a  china  saucer,  sup-* 
ported  by  a  cylindrical  earthen  vessel  three  inches  in 
diameter,  and  four  inches  high ;  put  this  on  an  earthen 
plate,  and  covered  it  by  a  glass  jar,  six  inches  in  diameter, 
and  eight  inches  high.    On  the  earthen  plate  was  a  layer  of 
ashes,  about  an  inch  deep,  serving  to  close  the  mouth  of 
the  jar  slightly. 

•  This  little  apparatus  being  placed  in  the  stove,  it  was 
heated  a  third  time  for  twelve  hours ;  and  then  left  twelve 
hours  without  fire,  to  cool  gradually. 

On  taking  out  the  apparatus  I  found,  that  the  wood  was  Remits, 
become  perfectly  black ;  and  that  the  glass  jar  was  yellow- 
ish, and  its  transparency  diminished. 

On  weighing  the  shavings,  which  retained  their  original  Lotsofweifht. 
figure  completely,  1  was  surprised  to  find,  that  they  , 
weighed  only  3*21  grs.  As  they  were  the  remains  of  5  gr. 
of  wood;  and  as,  from  the  experiments  of  Messrs  Gay- 
Lammc  and  Thenard,  I  had  expected  to  find  in  this  wood  at 
least  fifty  per  cent  of  charcoal ;  I  did  not  think  it  possible, 
to  reduce  the  weight  of  the  shavings  to  less  than  8*5  gr«A 
itoriicelarly  with  the  moderate  heat  I  employed,  / 

To 
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■ 

Heated  a  To  clear  up  my  doubts,  I  replaced  the  apparatus  in  the 

fourth  time.    g^ove>  an4j  heated  it  again  as  before  for  twelve  hours,  and 

afterward  left  it  in  the  stove  tivelve  hours  to  cool. 
Rcaulu.  On  taking  out  the  apparatus  I  fonnd,  that  the  shavings 

weighed  only  P5  gr.  The  jar  was  less  transparent,  and 
of  a  blackish  yellow  colour  throughout;  but  particularly  in 
its  upper  part,  above  the  level  of  the  brim  of  the  saucer, 
in  which  the  shavings  were.  These  shavings  were  still  of  a 
perfect  black. 

Heated  a  fifth  Having  heated  the  apparatus  again  for  twelve  hours 
and  then  left  it  to  cool,  I  was  surprised  on  taking  it  out 
of  the  stove  the  next  day  to  find,  that  the  jar  had  again 
become  clear  and  transparent.  Not  the  least  trace  of  the 
yellow  coating,  with  which  its  inner  surface  had  been  co- 
vered, now  remained. 

State  of  the       On  examining  the  wood  1  found,  that  this  also  hud 

moo  .  changed  its  colour.    It  had  assumed  a  blueish  hue,  pretty 

deep,  but  very  different  from  the  decided  black  it  had 
before.    Its  weight  was  1  '02  gr. 

Heated  twica     I  put  it  twice  more  into  the  stove,  and  each  time  it? 

f  H  weight  was  diminished,  so  that  the  5  gr.  of  wood  were 

reduced  at  last  to  0*27  of  a  gr.,  or  about  a  twentieth  of  the 
original  weight. 

Charcoal  may  I  am  persuaded,  that  I  should  have  diminished  it  stiV 
by  a**h* lat^e-  mor*f »  if  I  had  continued  the  experiment  longer:  but  ii 
low  combusti-  has  been  tried  long  enough  to  establish  this  remarkable 
fact,  that  charcoal  can  be  dissipated  by  o  heat  much  less  thai 
has  been  considered  necessary  to  bum  it, 
Experiment  It  may  be  supposed,  that  I  was  very  desirous  of  knowing 
with  common  whetner  the  same  thing  would  occur  to  charcoal  a  I  read* 
formed  by  the  usual  process.  Accordingly  1  took  i 
piece  of  charcoal  from  my  kitchen,  heated  it  to  a  strout 
red  heat,  and,  while  it  was  still  red,  put  it  into  a  marbl* 
mortar,  and  powdered  it.  Having  passed  it  through  a  sieve 
I  took*  4*03  gr.  of  the  powder,  placed  it  in  the  saucer 
heated  it  in  the  stove'twelve  hours,  and  then  left  it  twel\< 
hours  to  cool.  On  taking  it  out  it  weighed  but  3*81  gr. 
A  teeond  ex-  As  this  powdered  charcoal  was  nothing  but  a  collectioi 
of  small  bits  of  charcoal,  which  were  in  contact  with  the  mi 
only  by  a  very  small  surface  compared  with  that  of  ti* 

hsaving* 
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Savings,  I  maoVanother  experiment,  the  result  of  which 
was  more  striking  and  more  satisfactory.  '  • 

Having  enclosed  in  a  cloth  a  quantity  of  powdered  Charcoal  in 
charcoal,  that  h*d  been  passed  through  a  sieve,  I  beat  it  J^^'f^; 
strongly  iu  a  place  where  the  air  was  still ;  and  when  the  air 
appeared  to  be  well  loaded  with  the  tine  dust  of  the  charcoal, 
1  placed  on  the  ground  a  white  china  saucer,  quitted  the 
place,  and  left  the  dust  to  settle. 

The  saucer  was  covered  with  it,  so  as  to  appear  of  a  very 
dork  gray. 

Before  all  the  dust  had  settled,  1  wrote  some  letters  on  the 
saucer  with  the  point  of  my  finger,  and  these  letters  were 
afterward  covered  with  a  still  finer  dust. 

I  imagined  it  possible,  that  the  part  covered  by  a  very  fine 
dust  might  be  found  whitened,  while  that  covered  with  a 
stratum  of  coarser  charcoal  powder  would  be  found  perhaps 
still  black. 

The  result  of  the  experiment  showed,  that  this  precaution  The  whole dis- 
was  not  necessary.  All  the  charcoal  powder  disappeared  com-  »pp«rc^  »n  ,a 
pletely  in  the  stove,  and  the  saucer  came  out  perfectly  white. 

Another  saucer,  which  had  been  blackened  a  little  by  rub-  «t  which  lam p- 
bing  it  with  lampblack,  and  placed  in  the  stove  by  the  side  black  did  not. 
of  that  blackened  with  charcoal  dust,  came  out  of  the  stove 
as  black  as  it  went  in.  As  soon  as  1  saw,  thaf  the  linden 
shavings  converted  into  charcoal  might  be  dissipated  by  the 
moderate  heat  of  the  stove,  I  suspected,  that  they  had  been, 
consumed  slowly  by  a  silent  and  invisible  combustion;  and 
that  the  product  of  this  combustion  could  be  nothing  but 
carbonic  acid  gas. 

To  clear  up  this  point  I  made  the  following  experiment* 

Having  procured  a  stock  of  very  dry  birch  shavings,  in  Experiment  to 
ribands  about  a  twentieth  of  a  line  thick,  near  half  an  inch  JJ^^J1  w^ 
broad,  and  six  inches  long,  I  dried  them  for  eight  days  in  a  converted  into 

mrKonir  acid 

room  heated  by  a  stove,  where  the  temperature  was  about  ^ 
60*  F. ;  the  shavings  being  laid  on  a  table,  at  a  distance  from 
the  stove.  Of  these  shavings  thus  dried,  1  took  1 0  gr.,  which 
I  placed  on  a  china  plate,  and  heated  in  the  stove,  in  the 
manner  already  described,  for  24  hours.  When  taken  nut 
of  the  stove,  they  weighed  but  7*7g*.»  »»d  «ad  acquired  a 
deep  brown  colour  inclining  to  purple.  They  were  still  wood 
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however,  for,  though  deeply  browned,  they  burned  with  a 
▼cry  fine  flame. 

Of  these  brown  shavings  I  made  three  parcels,  each  weigh  • 
ing2*3  gr.  The  first  was  placed  in  the  stove  on  a  white 
china  plate,  supported  by  a  tile,  but  not  covered.  The 
second  was  put  into  it  in  a  similar  manner,  except  that  it  was 
covered  with  a  glass  jar,  six  inches  in  diameter,  and  six  inches 
high. 

The  third  parcel  was  put  into  a  glass  vessel,  six  inches 
high,  bot  only  an  inch  and  a  quarter  in  diameter.  This  nar- 
row vessel  was  put  into  a  glass  three  inches  in  diameter,  and 
seven  inches  high ;  which,  being  slightly  closed  with  its  glass 
cover,  was  also  placed  in  the  stove  on  a  tile. 

At  the  door  of  the  stove  (which  is  double,  the  better  to 
confine  the  heat)  does  not  shut  so  close  as  to  prevent  the  free 
passage  of  air;  and  as  the  china  plates,  on  which  two  of  the 
parcels  were  placed,  were  flat ;  every  circumstance  was  fa- 
vourable for  the  free  transmission  of  the  carbonic  acid  gas 
arising  from  the  decomposition  of  these  two  parcels  by  slow 
combustion,  and  there  was  nothing  to  prevent  the  progress 
pf  this  operation.  x  But  the  third  parcel  being  enclosed  in  a 
narrow  vessel,  as  this  gas  is  much  heavier  than  atmospheric 
air,  the  first  portion  of  this  gas  arising  from  a  commence- 
ment of  combustion  of  tin?  wood  could  not  fail  to  descend  in 
the  vessel  toward  its  bottom,  gradually  expel  the  air,  and  at 
length  fill  the  vessel  completely:  and  as  this  sort  of  inunda-t 
tion  by  carbonic  acid  gas  could  not  fail  to  stop  the  com- 
bustion, 1  expected  to  find  that  this  parcel  of  shavings  would 
be  preserved,  at  least  in  part,  even  though  both  the  others 
should  be  entirely  consumed. 
Results.  The  stove  having  been  heated  in  the  usual  manner,  I 

found  the  next  day,  that  the  results  of  the  experiment  had 
been  such  as  I  anticipated.  The  two  parcels  of  shavings 
placed  on  the  china  plates  had  disappeared  entirely ;  nothing 
at  all  remaining,  except  a  very  small  quantity  of  ashes,  of  a 
white  colour  inclining  a  little  to  yellow. 

The  yellow  ashes  in  the  plate  that  was  qot  covered  with  a 
glass  jar  were  deranged  and  dispersed  by  the  wind,  occasioned 
by  opening  the  door  of  the  stove  too  suddenly :  but  those  in 
the  other  plate,  being  protected  by  the  glass,  wese  round  all 
v  together* 


Digitized  by  Google 


OK  THE  HI  AT  DEVELOPED  IN  COMBUSTION.  1^)5 

togetlier.  As  they  still  retained  their  original  6gure  of  sha- 
vings, though  reduced  to  a  very  small  bulk,  this  appeared  to 
me  a  demonstrative  proof,  that  the  shavings,  whence  they 
arose,  had  not  been  burned  by  a  common  fire.  For  this  rea- 
son, and  also  on  account  of  their  extraordinary  colour,  ap- 
proaching very  near  that  of  the  wood  in  its  natural  state,  I 
preserved  them,  to  show  them  to  the  class.  They  weighed 
only  0*04  of  agr. ;  and  as  the  shavings,  of  which  they  were 
the  remains,  weighed  2*987  gr.  on  coming  out  of  the  hands 
of  the  joiner,  these  ashes  make  only  one  and  one  third  per 
cent  of  the  weight  of  the  wood* 

The  third  parcel  of  shavings,  which  had  been  placed  in  a 
narrow  glass  vessel,  had  not  disappeared,  but  the  wood  was 
converted  into  perfect  charcoal.  1  have  the  honour  to  pre- 
sent it  to  the  class,  in  the  same  vessel  in  which  it  was  charred* 

As  the  three  parcels  of  shavings  were  of  the  same  wood,  Reasonings  oo 
and  equal  in  weight ;  as  they  were  exposed  together  to  the  Ulera< 
tame  degree  of  heat,  and  for  the  same  time  ;  and  as  the  two 
portions,  that  were  placed  so  as  to  facilitate  the  escape  of  the 
carbonic  acid  gas  arising  from  their  decomposition,  disap- 
peared entirely  ;  while  the  third,  which  was  so  circumstanced 
that  the  escape  of  this  gas  was  impossible,  did  not  disappear : 
it  seems  to  me,  that  there  can  be  no  doubt  of  the  cause  of 
the  phenomena  that  presented  themselves:  and  it  is  certainly  Charcoal  less 
a  curious  fact,  that  charcoal,  which  has  hitherto  been  con-  fixed  than  uso. 
sidered  as  one  of  the  most  fixed  substances  known,  can  unite  ,Upp* 
itself  to  oxigen,  and  form  with  it  carbonic  acid  gas,  at  a  tem- 
perature mach  below  that,  at  which  it  burns  visibly. 


IV. 

Inquiries  concerning  the  Heat  developed  in  Combustion,  with 

*  Description  of  a  new  Calorimeter ;  by  the  Some*, 

Attempts  have  been  long  ago  made  to  measure  the  Results  of 

heat,  that  is  developed  in  the  combustion  of  inflammable  perimentg  oo^ 

substances ;  heat  from 
combustion 

d  ji  d  u  table 

•  Read  st  the  meeting  of  the  fifth  class  of  the  French  Institute,  Feb.  F 
the  *4tb,  181*. 
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*  substances;  but  the  results  of  the  experiments  have  been  so 
contradictotv,  and  the  methods  employed  so  little  culcula- 
ted  to  inspire  confidence,  that  the  undertaking  is  justly  con- 
sidered as  very  little  advanced. 

I  had  attempted  it  at  three  different  times  within  these 
tfeh^J,,softhe  twenty  years,  but  without  success.  After  having  made  a 
great  number  of  experiments  with  the  most  scrupulous  care, 
with  apparatus  on  which  I  had  lout;  reflected,  and  afterward 
caused  to  be  executed  by  skilful  workmen,  i  had  found 
nothing  however  that  appeared  to  me  sufficiently  decisive 
to  deserve  to  be  made  public.  A  large  apparatus  in  copper 
more  than  twelve  feet  long,  which  I  had  made  at  Munich 
fifteen  years  ago;  and  another  scarcely  less  expensive  made 
at  Paris  four  years  ago,  which  I  have  still  in  my  laboratory  ; 
attest  the  desire  I  have  long  entertained  of  finding  the  means 
of  elucidating  a  question,  that  has  always  appeared  to  me  of 

gTeat  importance,  both  with  regard  to  the  sciences,  and  to 
Simple  an'l  ao  the  art8# 

d£™h,d  At  length,  however,  I  hate  the  satisfaction  of  .nnooociog 
to  the  class,  that,  after  all  my  fruitless  attempts,  I  have  dis- 
covered a  very  simple  method  of  measuring  the  heat  mani- 
fested in  combustion,  and  this  even  with  6uch  precision,  as 
leaves  nothing  to  be  desired. 

That  the  class  may  be  the  better  able  to  judge  of  ray 
method  of  operating,  anil  the  reliance  that  may  be  placed  on 
the  results  of  my  experiments,  I  place  my  apparatus  before 

The  Jpvantfu*  it. 

described.  Tjie  pr-|ncipa]        cf  tnjs  apparatus  is  a  kind  of  prismatic 

receiver,  eight  inches  long,  four  inches  and  a  half  broad,  and 
four  inches  three  quarters  high*,  formed  of  very  thin  sheets 

A  calorimeter.  0f  copper.  This  receiver,  which  well  deserves  the  name, 
already  celebrated,  of  calorimeter,  is  furnished  with  a  long 
neck,  near  oue  of  its  extremities,  three  quarters  of  an  inch 
iu  diameter,  and  three  inches  high,  intended  to  receive  and 
support  a  mercurial  thermometer  of  a  particular  shape.  The 
receiver  has  also  another  neck,  an  inch  in  diameter  and  the 
same  in  height,  situate  in  the  centre  of  its  upper  part,  and 

Worm  of  a    closed  by  a  cork, 

new  foim.  Within  this  receiver,  two  lines  above  its  flat  bottom,  is  a 
particular  kind  of  worm,  receiving  all  the  products  of  the 

combustion 

•  French  measure.  . 
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combustion  of  the  inflamable  substances  burned  in  the  ex- 
periments;  and  transmitting  the  heat  manifested  in  this 
combustion  to  a  considerable  body  of  water,  which  is  in  the 
receiver. 

This  worm,  which  is  made  of  thin  copper,  occupies  and 
covers  the  whole  bottom  of  the  receiver,  yet  without  touching 
either  its  bottom  or  its  sides.  It  is  a  flat  tube,  an  inch  and 
half  broad  at  one  end,  and  an  inch  at  the  other  ;  and  half  an 
inch  thick  throughout.  It  is  bent  horizontally,  so  as  to  pass 
three  times  from  one  end  of  the  receiver  to  the  other ;  and  is 
supported  in  its  place,  two  lines  above  the  bottom  of  the  re*  ■ 
ceiver,  by  several  little  feet. 

The  aperture,  that  forms  the  mouth  of  the  worm,  is  a  cir- 
cular hole  in  its  bottom,  near  its  broadest  end.  Into  this 
hole  is  soldered  a  perpendicular  tube,  an  inch  in  length  and 
an  inch  in  diameter,  reaching  within  the  worm  to  the  height 
of  a  quarter  of  an  inch  above  its  bottom. 

This  tube  pas*s  through  a  circular  hole  in  the  bottom  of 
the  receiver,  to  which  also  it  is  soldered.  Its  lower  aperture 
is  seven  lines  below  the  bottom  of  the  receiver ;  and  through 
this  the  products  of  the  combustion  enter  into  the  worm. 

The  other  extremity  of  the  worm  passes  horizontally  through 
the  perpendicular  end  of  the  receiver,  opposite  to  that  near 
which  the  products  of  the  combustion  enter  the  worm. 

The  worm,  before  it  passes  through  the  end  of  the  receiver, 
is  fashioned  into  the  shape  of  a  round  pipe,  half  an  inch  in 
diameter;  and  an  inch  in  length  of  this  pipe  is  seen  without 
the  receiver.  This  piece  is  made  to  fit  tight  into  another 
similar  tube,  belonging  to  the  worm  of  another  receiver, 
which  1  call  the  secondary  receiver ;  the  purpose  of  which  Secondary  i«- 
is  to  receive  the  heat,  that  might  still  be  found  in  the  ceiw* 
products  of  combustion,  after  they  have  passed  through  the 
worm  of  the  principal  receiver. 

To  support  these  two  receivers  in  the  air,  so  as  not  to  touch  Mode  of  sup. 
the  table  that  supports  them,  each  of  them  is  fixed  in  a  frame  Port,n8  lncro* 
of  dry  linden  wood,  made  of  rods  au  inch  square.  Round 
the  bottom  of  each  receiver  is  a  copper  rim,  three  lines  deep, 
which  is  fastened  by  a  row  of  very  small  nails  to  the  wooden 
frame.  The  body  of  the  receive/  ittelf  enters  about  a  line 
into  the  frame,  to  which  it  is  very  accurately  fitted. 

The 

- 
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Flatness  of  the    The  flat  farm  of  the  worm  is  essential  to  the  perfection 
worm  ts&en-    cf  tj,e  appargtus ;  as  is  evident,  when  its  purpose  is  eou- 
side  red. 

All  the  products  of  the  combustion  being  elastic  fluids, 
and  consequently  substances  incapable  of  communicating 
their  heat,  but  by  proceeding  particle  after  particle  lo 
deposit  it  on  the  suface  of  the  cold  and  fixed  body  intended 
to  receive  it,  it  was  indispensable  so  to  construct  the 
apparatus,  that  the  hot  fluids  should  of  necessity  be  spread 
beneath  and  against  a  large  flat  surface,  placed  horizontally, 
and  always  cold. 

Before  I  employed  horizontal  worms  made  of  flat  tubes, 
I  had  more  than  otice  tried  those  of  the  common  form : 
but  they  never  answered  my  purpose  otherwise  than  so 
imperfectly,  that  I  could  never  make  any  account  of  the 
Th*»hapead-  experiments,  in  which  they  were  employed.   There  ia  no 
t»n&geott»  for  doubt  but  the  shape  I  have  adopted  for  the  worm  of  my 

.c™«tn.  calorimetcr  would  ^  very  advantagC0U8  for  every  kiod  ;f 


apparatus  for  distillation. 
Shape  of  the  One  thing  very  important  in  the  construction  of  mj 
fr»  apparatus  is  the  shape  of  the  thermometer,  which  I  employ 
to  measure  the  temperature  of  the  water  in  the  receiver. 
This  thermometer,  which  I  made  myself ;  and  which,  after 
having  nndergooe  every  kind  of  trial,  has  always  appeared 
good ;  is  a  mercurial  thermometer,  divided  according  to 
Fahrenheit's  scale.  It  is  onex  of  four,  all  similar,  that  I 
employed,  at  Munich,  in  the  winter  of  1802,  in  my  «• 
experiments  on  the  refrigeration  of  liquids  enclosed  in 


The  reservoir  of  this  thermometer  is  cylindrical,  abeut 
two  lines  in  diameter  only,  and  four  inches  high :  and  as 
the 'water  in  my  colorimeter  is  four  inches  deep,  this 
-  thermometer  always  indicates  the  mean  temperature  of 
the  fluid,  whatever  may  be  the  temperature  of  its  different 
strata. 

* 

To  measure  In  my  various  inquiries  concerning  heat,  I  have  bad 
ftuVthe  bolb  'rwluent  opportunities  of  seeing  the  importance  of  this 
vf  the  iherrno-  precaution ;  and  I  cannot  conceive  bow  any   one  can 

meter  *hooW  expect  to  avoid  great  mistakes  in  measuring  the  tempera- 
extend    from  A   r      ,  ,.     .«    7        ,  ,   ,    .r         .  _      .  . 

bottom  to  top,  ture  of  liquids  heated  or  cooled,  if  we  do  .not  attend  to 

this. 
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this.  For  my  owd  part,  I  confess,  1  pay  little  regard  to 
the  experiments  of  which  I  am  told,  when  1  know  they 
are  so  negligently  made;  and  assuredly  I  shall  never  waste 
my  time,  in  attempting  to  build  theories  on  their  results. 

In  using  the  apparatus  I  have  described,  several  pre-  Complete 
cautions  are  necessary.  In  the  first  place  it  is  obvious,  that,  ^m*"*'**0* 
when  the  object  is  to  ascertain  the  quantity  of  heat  de- 
veloped in  the  combustion  of  any  inflammable  substance* 
it  is  indispensably  necessary,  so  to  arrange  matters  that 
the  combustion  shall  be  complete.  I  have  thought,  that  it 
might  be  so  considered,  whenever  the  substance  burned 
leaves  no  residuum,  and  burns  with  a  clear  flameA  without 
smoke  or  smell. 

The  least  smell,  particularly  that  peculiar  to  the  in- Smell  of  the 
flammable  substance  bnrned,  is  a  certain  indication,  ihat  JJJJJ^  p^^f 
the  combustion  is  imperfect.  it  is  imperfect. 

I  had  long  sought,  before  I  was  able  to  find  to  my 
satisfaction,  a  mode  of  burning  very  volatile  liquids,  such 
as  alcohol  and  ether:  but  1  have  at  length  discovered  it, 
as  will  soon  appear.  1  have  frequently  succeeded  in 
burning  highly  rectified  sulphuric  ether,  without  the  least 
smell  of  ether  being  diffused  through  the  room;  and  it 
was  in  these  instances  alone,  that  I  considered  the  ex  peri*  / 
incuts  as  accurate. 

As  to  wood  I  have  found  a  very  simple  method  of  Method  of 
burning  it  completely,  without  the  least  appearance  of  compTctrly* 
smoke  or  smell.  1  got  a  joiner  to  plane  .me  shavings 
about  half  an  inch  wide,  a  tenth  of  a  line  thick,  and  six 
inches  long:  and  holdiug  these  in  the  hand  or  with  pliers, 
elevated  at  an  angle  of  45°  or  thereabout*  and  with  the 
edges  perpendicular,  they  burned  like  a  match,  with  a  very 
clear  flame. 

The  slip  of  wood  that  burns  being  very  thin,  and  placed 
between  two  flat  flames,  which  press  on  it  closely,  it  i« 
exposed  to  the  action  of  so  strong  a  heat,  that  it  burns 
perfectly  and  entirely. 

If  the  shavings  employed  be  too  thick,  a  portion  of  the 
charcoal  of  the  wood  remains;  particularly  if  it  be  oak,  oi 
any  other  wood  of  slow  and  difficult  combustion :  and  in 
this  case  the  experiments  are  defective.    But  if  the  shaving* 
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be  sufficiently  thin,  and  well  dried,  I  have  found,  that  any 

kind  of  wood  may  be  burned  completely. 

Management  \n  burning  candles,  wax  tapers,  or  fat  oils  in  lamps, 
of  caudle*  and  -        ,  r  .  ,.       .  , 

lamps*  *ne  on'y  precautions  necessary  are  so  to  arrange  the  wick, 

as  to  yield  no  smoke ;  to  place  the  flame  properly  in  the 
aperture  of  the  worm ;  and  to  surround  the  apparatus  on 
all  sides  by  screens,  to  prevent  the  flame  from  being 
deranged  by  the  wind.  .' 
Source  of  er-     In  these  experiments  there  is  one  source  of  errour,  too 
a?rUcooHng  tSe  ol»vious  to  escape  the  most  superficial  observer,  and  to 
receiver,        which  it  was  im;>ortant  to  ajtend.    While  the  calorimeter 
is  warmed  by  the  heat  developed  in  the  combustion  of  the 
inflammable  substance,  which  is  burning  at  the  aperture 
of  the  worm,  it  is  continually  cooled  by  the  ambient  air, 
that  surrounds  it  on  all  sides.    It  would  be  possible, 
no  doubt,  by  calculations  founded  on  a  knowledge  of 
the  law  of  refrigeration  of  the  receiver,  which  might  be 
found  by  separate  experiments,  to  ascertain  the  quantity 
of  the  effect  produced  by  the  refrigeration  in  question ;  aud 
this  even  with  a  certain  degree  of  precision  :   but  it  would 
have  been  impossible  by  this  method,  or  by  any  other 
known,  to  calculate  the  effects  of  another  cause  of  errour, 
less  obvious  perhaps,  but  certainly  more  weighty,  than 
that  of  the  refrigeration  of  the  external  surface  of  the 
receiver.  , 
and  from  the    -The  nitrogen,  which  is  mixed  with  the  oxigen  of  the 
edhuo'St0*'^"  at010SPneric  a'r»      necessarily  carried  into  the  worm  with 
the  proper  products  of  the  combustion ;  and  without  a 
precaution,  which  it  occurred  to  me  to  employ  to  prevent 
x         the  effects  of  this  cause  of  errour,  by  making  a  compen- 
sation for  them,  all  the  experiments  would  have  been  of  no 
value. 

Fortunately  the  method  1  employed  to  obviate  the  effects 
of  this  cause  of  errour  was  sufficient,  to  prevent  at  the 
same  time  those,  that  might  have  arisen  from  the  cooling 
of  the  outer  surface  of  the  receiver. 
Method  of  ob-  As  the  receiver  is  cooled,  whether  by  the  atmospheric 
▼rating  both,  ftjr  jn  contact  with  its  external  surface,  or  by  the  nitrogen 
and  other  gasses  traversing  the  worm  with  the  products 
of  combustion,  only  so  far  as  the  worm  is  hotter  than  the 

surrounding 
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surrounding  air;  while  on  the  contrary  it  is  heated  by  these 
elastic  fluids,  whenever  it  is  at  a  lower  temperature  than  they 
are:  by  arranging  matters  so,  that  the  temperature  of  the 
water  in  the  receiver  shall  be  a  certain  number  of  degrees, 
5*  for  instance,  below  the  temperature  of  the  air  at  the  be- 
ginning of  the  experiment;  and  putting  an  end  to  the 
experiment,  as  soon  as  the  water  in  the  receiver  has  ac- 
quired a  temperature  precisely  the  same  number  of  degrees 
higher  than  the  air;  the  receiver  will  be  heated  by  tbe 
air  during  half  the  time  of  continuance  of  the  experiment, 
and  cooled  by  it  during  the  other  half:  so  that  the  calorific 
and  fngorific  effects  of  the  air  on  the  apparatus  will  coun* 
ter balance  each  other,  and  produce  no  perceptible  effect  on 
the  results  of  the  experiments;  consequently  they  will 
require  no  correction. 

"When  we  are  making  experiments  to  elucidate  natural  Better  to  avoid' 
phenomena,  it  is  always  more  satisfactory  to  avoid  errours,  J^0^^1® 
or  to  compensate  them,  than  to  trust  to  calculation  for  correct  it  by 
appreciating  their  effects.  calculation. 

As  the  law  of  the  variation  of  the  specific  heat  of  water  a  small  range 
at  different  temperatures  is  not  known,  and  as  we  have  tnermo- 
but  an  imperfect  knowledge  of  the  trne  measure  of  the 
intervals  of  temperature  marked  by  the  divisions  of  our 
thermometers,  to  prevent  the  effects,  that  our  uncertainty 
on  these  points  would  have  on  the  subject  of  inquiry,  I 
took  care  to  make  ray  experiments  in  a  room,  where  the 
temperature  varied  very  little,  and  to  confine  them  to  a  few 
degrees  of  elevation  of  the  temperature  of  the  water  in  the 


.  It  is  true,  I  made  some  experiments  in  a  room  where  other  experi. 
the  air  was  much  colder,  and  in  which  I  employed  ice  »«n". 
instead  of  water  to  fill  the  receiver;  but  these  experiments 
were  for  a  particular  purpose,  and  are  not  classed  with  the 
others.    Besides,  they  never  afforded  such  uniform  and  «a- 
tisfactory  results,  as  those  made  under  other  circumstances. 

It  has  been  fully  proved,  not  only  by  the  results  of  my  Freezing  of  a- 
experiments,  but  by  the  experiments  of  others  also,  that  qutous  fa pour 
the  vapour  of  water  in  contact  with  ice  frequently  freezes, 
while  this  same  ice  is  melting  by  the  heat,  or  that  its  thaw 
appears  fully  established. 

To 


Digitized  by  Google 


112  OIT  THE  HEAT  DEVELOPED  IW  COMBUSTION. 

Experiment  to    To     ve  an  idea  of  the  reliance  that  may  be  placed  on 
perfealonof         resu't*  °f  the  experiments  made  with  the  new  appa- 
tie  appaiatus.  ratus  I  have  just  described,   I  will  introduce  here  the 
particulars  of  an  experiment,  made  purposely  to  discover 
its  degree  of  perfection. 

Having  61  led  two  receivers,  properly  connected  with 
each  other,  with  water  at  the  temperature  of  the  air  of  the 
room,  55°  F.,  I  burned  a  wax  taper  under  the  mouth  of 
the  principal  receiver,  so  that  all  the  products  of  the 
corabustinrr  passed  through  the  worm  of  the  secondary  re- 
ceiver, after  having  traversed  that  of  the  principal.  Each 
of  the  receivers  contained  2371  gr»  [36621*5  grs.]  of  water. 
<•  The  following  are  the  results  of  the  experiment. 

Time  of  the  observation.      Temperature  of  the  water 


Hours 

in  Ihe  principal 

in  the  secondary 

Min. 

Sec. 

receiver. 

receiver. 

9 

37 

55° 

55° 

49 

42 

65 

55 

56 

15 

70 

55 

10 

2 

52 

75 

55| 

9 

32 

80 

551 

16 

34 

85 

551 

53 

44 

90 

55i 

27 

56 

31 

40 

95 

56^ 

< 

39 

35 

100 

56* 

47 

40 

105 

56i 

The  secondary     From  the  results  of  this  experiment  it  appears,  that  the 
receiver  not     water  iii  the  secondary  receiver  did  not  begin  to  be  heated 
io^nnexepe°ri"  perceptibly,  till  that  in  the  principal  receiver  had  been  heated 
iiicnts  as  un-  15°  or  20°:  and,  as  I  had  intended  from  the  beginning  never 
necessary.       f0  continue  an  experiment  longer  than  was  necessary  to  raise 
the  temperature  of  the  water  in  the  principal  receiver  lO°  o. 
12°  F.*;  it  may  be  supposed,  that,  as  soon  as  I  found  by  this 
experiment  how  little  heat  remained  in  the  products  of  com- 
bustion after  they  had  passed  through  the  worm  of  the  prin- 
cipal receiver,  1  relinquished  my  original  design  of  operating 
with  the  two  receivers  joined  together.    As  it  was  evident, 
from  the  abore  result?,  that  the  second  receiver  could  never 

be 
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he  sensibly  affected  ;  or  indicate  any  thing  except  the  confi- 
dence 1  might  place  in  the  indications  of  the  first,  I  resolved 
to  dispense  with' the  trouble  of  using  it. 

It  may  be  seen  by  the  description  I  hare  given  of  this  ajKTh<-  apparatus 
paratus,  that  it  may  be  used  very  conveniently  for  ascertain-  ^)ri^ieth^' 
ing  the  specific  heat  of  gasses  ;  as  well  as  that  mnde  appa-  tpedfic bm\  of 
rent  in  the  condensation  of  vapours ;  and  generally  in  all  re-  !■*•«»• 
searches,  where  the  quantity  of  heat  Communicated  by  an 
elastic  fluid  in  cooling  is  to  be  measured.    And  as  ft  would 
be  extremely  easy,  by  very  simple  means,  to  separate  com- 
jsletely  the  products  of  the  vapours  condensed  in  the  worm 
from  the  «<#*9es,  that  pass  through  it  without  being  con- 
densed, I  cannot  avoid  hoping,  that  this  apparatus  will  be- 
come useful  as  an  instrument  to  be  employed  in  chemical 
analyses*    This  however  would  only  be  an  extension  of  the 
method  already  employed  with  so  much  success  by  Mr.  de 
Saussure,  and  by  Messrs.  Gay-Lussac  and  Thenard. 

As  soon  as  my  apparatus  was  finished,  I  was  eager  to  see  Experiments 
what  quantity  of  heat  1  should  fiud  in  the  combustion  of  J°j  ^lJT" 
wax,  and  in  that  of  olive  oil,  that  I  might  afterward  compare  vobier't. 
the  results  of  my  experiments  with  those  of  Mr.  Lavoisier's: 
and,  as  I  have  the  most  implicit  reliance  on  every  thing  pub- 
lished by  that  excellent  man,  I  sincerely  wished  to  fiud  in 
this  comparison  a  proof  of  the  accuracy  of  my  method,  and 
at  the  same  time  a  confirmation  of  the  estimates  of  Mr. 
Lavoisier. 

Sect.  I.   Experiments  made  with  white  wax. 

The  air  of  the  room  being  at  the  temperature  of  6l*  F., 
2781  grammes  of  water,  of  the  temperature  of  oU*  F.,  were 
put  into  the  receiver  of  the  calorimeter,  (including  the  quan- 
tity of  this  liquor  that  represents  the  specific  heat  of  the  in- 
strument); and,  a  lighted  wax  taper  having  been  properly 
placed  at  the  entrance  of  the  worm,  the  calorimeter  was 
heated  for  13  min.  26  sec. ;  when,  the  thermometer  announc- 
ing that  the  water  had  acquired  the  temperature  of  ifc*  F., 
the  taper  was  extinguished. 

As  I  took  care  to  weigh  the  taper  before  it  wee  lighted,  I 
found  by  weighing  it  at  the  end  of  the  qxperuBtat,  that 
l'63gr.  of  wax  had  been  burned. 
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To  express  the  results  of  this  experiment  so  as  to  render 
them  obvious,  and  at  the  same  time  easy  to  he  compared 
with  the  results  of  other  similar  experiments,  we  will  see  how 
much  water  of  the 'temperature  of  melting  ice  would  hare 
been  made  to  boil,  at  the  mean  pressure  of  the  atmosphere, 
by  the  heat  made  apparent  iu  the  combustion  of  the  l<63gr. 
of  wax  burned. 

Hie  distuuee  on  Fahrenheit's  scale  between  the  temper- 
ature of  melting  ice  and  boiling  water  being  180°,  if  the  burn- 
ing of  l*63gr.  of  wax  were  requisite  to  raise  the  temperature 
of  the  water  iu  the  calorimeter  10°,  the  burning  of  29*34gr. 
would  have  been  necessary,  to  raise  it  180s :  at.*,  if  29*34gr. 
of  wax  could  furnish  by  combustion  sufficient  heat  to  raise 
the  temperature  of  2781  gr.  180°,  a  gramme  of  this  inflam- 
mable substance  must  furniah  enough,  to  heat  94*7 85gr.  of 
water  to  the  same  point. 
Quantity  of      Consequently  one  pound  of  white  wax,  or  wax  taper, 

UQ° bfh*    should  for»'sh  10  burning  sufficient  heat,  to  raise  94-785lbs. 

of  water  from  the  temperature  of  melting  ice  to  the  boiling 
point. 

Quantity  of  To  find  how  many  pounds  of  ice  this  quantity  of  beat 
would  melt,  we  have  only  to  add  to  the  number  of  pounds 
of  water  at  the  temperature  of  melting  ice  it  would  cause  to 
boil  the  third  part  of  this  number,  and  the  sum  would  ex- 
press the  weight  of  the  ice  in  pounds. 

This,  then,  for  white  wax  is  94*785 

+  31-595 


ice  melted. 


Two  other  ex« 


.  ' .  '  tz  I  26.380lbs.  of  ice  melted 

for  one  pound  of  the  wax  burned. 

Before  1  compare  the  result  of  this  experiment  with  that 
perimems  with  of  an  experiment  made  with  the  same  substance  by  Mr.  La- 
•voisier,  I  will  give  an  account  of  two  other  experiments  I 
t  made  with  wax,  aa  the  reader  will  undoubtedly  be  struck  with 
-ohe  uniformity  of  their  results.    This  is  so  remarkable,  that 
,  F should  scarcely;veoture  to  publish  them,  had  I  not  proofs, 
that  all  my  experiments  were  actually  made  and  minuted 
idbwn,  before  1  iwgan  my  calculation  of  their  results  ;  and 
IwVr*  i»uotffiss»r*d,  that  any  person,  who  will  follow  my 
method,  using  the  same  apparatus,  wiil  find  the  baoie  results 
repeating  my  experiment*. 
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As  the  mode  of  operating  in  making  tbese  experiments 
must  now  be  well  known,  I  may  suppress  the  particulars  in 
what  follows  without  inconvenience,  and  give  only  the  results 
of  the  experiments. 

I  will  begin  with  three  experiments  made  with  while  wax  ; 
and  to  render  them  more  easy  to  compare,  I  will  give  theui 
together  in  a  tabular  form. 
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Mean  of  the       M  we  ta^e       mean  term  between  the  result*  of  these  ex- 
three  expert-   periments,  we  shall  find,  that  the  quantity  of  heat  developed 
in  the  combustion  of  wax  is  such,  that  one  pound  of  this  sub- 
staoce  is  sufficient,  to  raise  94*G8-2lbs  of  water  from  the 
perature  of  melting  ice  to  the  boiling  point ;  and 
quently,  that  it  should  melt  12C*242lbs  of  ice. 
F* -uirs  of  La-     According  to  the  experiments  of  Mr.  Lavoisier,  the  heat  . 
▼diet's.        developed  in  the  combustion  of  one  pound  of  white  wax  was 
.sufficient  to  melt  133*l6l>lb8  of  ice. 

4  p 

Tho  difference  The  difference  between  the  results  of  our  experiments  with 
■.mall :  tfcjs  substance  is  not  very  great ;  and,  if  those  of  Mr.  Lavoi- 

sier were  made  at  a  time,  when  the  temperature  of  the  air  was 
only  e  few  degrees  higher  than  that  of  melting  ice  (which  I 
have  no  means  of  ascertaining),  the  quantity  of  nitrogeu,  that 
but  g'eat  in    must  have  entered  into  the  calorimeter  with  the  oxigen  em- 
M>Hiba*tion  o»  p]Qye(j  to  support  the  combustion,  would  have  been  so  great 
as  to  account  sufficiently  for  the  difference.    But  the  very 
gnat  difference  between  the  results  of  our  experiments  made 
with  olive  oil  proves,  that  one  or  other  of  our  processes  must 
have  been  defective. 
R«ult  of  the     The  mjean  result  of  several  experiments  made  with  olive 

« S :CXPC"  oil  &ave  4e  for  the  mea8ure  of  the  quantity  of  heat  developed 
in  t\ke  cofibustiou  of  one  pound  of  this  substance  90*439lbs 
of  water  heated  180*  F;  or  120lbs  of  ice  "melted,  neglecting 
the  fraction. 

..•id  of  I.avoi-  ^n  experiments  of  Mr.  Lavoisier  more  than  148lbs  of 
^ei's.  ice  were  melted  by  the  heat,  that  appeared  to  result  from  the 

combustion  of  one  pour.d  of  this  oil* 
The  latter  sus-     It  is  true,  that  this  result  was  considered  by  that  eminent 
1  '^1°  htm  phil°50P^er  himself  as  too  great  to  be  capable  of  explanation  ; 
»cii?T   '        &nd  he  a^ded,  with  that  modesty  which  rendered  him  so  en- 
gaging an4  bo  tetpectubl* :  •«  We  shall  probably  find  our- 
selves under  the  necessity  of  making  corrections,  perhaps 
pretty  considerable  ones,  in  most  of  the  results  I  have  given : 
but  I  did  not  think  this  a  sufficient  reason,  to  delay  affording 
their  assistance  to  those,  who  might  intend  to  pursue  the 
same  object." 

Rape  oil  pari-     As  it  appears  jvery  probable,  that  all  the  fat  oils,  when  per- 
ked by  •ulpliu-  -   Al  "        j  "r*.u  •  i  » 
no  acid  com-  *ect'y  pure,  are  composed the  same  pnnc»plest  I  wa*cun- 

i>ared  wiih     *us  to  see  whether  rJtpe  oil,  purified  by  sulphuric  acid,  wonM 

«*"  •"•    1  V  DOt 
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I  * 
net  afford  more  heat  in  its  combuttion  than  olive  oiV,  when 

burned  in  its  natural  state.  The  result  of  three  experiments 

showed  me,  that  rape  oil  thus  purified  does  in  fact  yield 

more  heat  than  olive  oil.    The  difference  is  indeed  pretty 

considerable,  and  more  than  I  could  have  suspected. 

Thecombast.  of  lib  of  purified  rope  oil  gave 

93*073  of  water  heated  180\ 
■  olive  oil  gave  90*439. 

Chemists  may  tell  us,  whether  the  quantity  of  incombus- 
tible matter  separated  from  rape  oil  in  purifying  it  be  suf-  , 
ficient,  or  not,  to  account  for  this  difference. 

On  comparing  the  results  of  the  experiments  made  with  Comparison  of 
white  wax  and  those  with  the  purified  oil,  it  appears,  that oiUad  wtx' 
equal  weights  of  these  substances  afford  nearly  equal  quan- 
tities of  heat  in  their  combustion  :  and  as  in  fact  this  ought 
to  be  the  case,  from  the  quantities  of  combustible  matter 
they  contain,  the  result  teuds  to  strengthen  our  confidence 
in  this  method  of  measuring  the  heat  developed  in  combus- 
tion. 

It  was  with  the  combustion,  of 

lib  of  white  wax  94-682lbs  of  water  heated  180\ 
lib  of  purified  oil  93*073lbs. 

Ab  the  object  I  had  chie6y  in  view  in  this  series  of  Combustion  of 

experiments  was  to  ascertain  the  quantities  of  heat  de»  h,diro^eni  and 
,       ,  .     ,  .  -  V  •  .  »    ,       .       carbon  the  ob- 

veloped  in  the  combustion  ot  pure  hidrogen  and  carbon,  ject  of  r*. 

in  order  to  render  this  method  useful  in  some  chemical  searcn« 
analyses,  I  examined  particularly  those  inBammable  sub- 
stances, that  had  been  analysed  with  most  care. 

Several  attempts  have  been  made  to  ascertain  these  _  .  . 

.        i  Tni*  nas  been 

interesting  questions  by  direct  experiments,  in  burning  attempted 

puie  hidrogen,  or  pure  hidrogen  and  carbon;  but  the  results 

•f  these  researches  have  varied  so  much,  that  they  cannot 

be  relied  on. 

According  to  Crawford,  the  heat  developed  in  the  com-  U  J 

w  .  ,  •  ,  .  iiidrogen  rat- 

bustion  of  one   pound  of-  hidrogen  gas  is  sufficient  to  e4  higher  by 

raise  the  temperature  of  410lbs.  of  water  180°  F.   But  the  ^Utot^ 

estimation  of  Mr.  Lavoisier  is  much  lower.   According  to 

him  this  heat  would  raise  only  241  6*9  lbs  of  water  the  same 

number  of  degrees. 

On 
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carboii  the  On  the  other  hand  Mr,.  Lavoisier  estimates  the  quantity 
contrary.  Q^  ^eat  developed  in  the  combustion  of  charcoal  much 
r<rh<p*  both  higher  than  Dr.  Crawford.  I  have  many  reasons  to 
mie  this  too  believe,  that  they  both  estimate  it  too  high  :  and,  if  this 
h'^'  opinion   be  confirmed,  we  must  estimate  the  heat  dt- 

hidrogen  too  veloped  in  the  combustion  of  hidrogen  a  little  higher  even 
}ow'  than  Crawford  has  done*  to  be  able  to  account  for  that 

manifested  in  my  experiments. 
Charcoal »c-       F.rpm  several  experiments,  which  I  made  five  years  ago, 
cording  to  the  it  appeared  to  me,  that  one  pound  of  charcoal,  dried  as 
aathor,         roueh  as  possible  before  it  was  weighed  by  heatiug  it  red 

hot  in  a  crucible,  ws>s  not  capable  of  raising  mote  than 

from  53  to  54  lbs.  of  water  from  the  temperature  of 

melting  ice  to  a  boiling  heat. 
Crawfprd,  and     According  to  Crawford  this  heat  should  suffice  to  boil 
Lavoisier.      57-606  lbs. ;  and  according  to  Lavoisier,  7?'3?5  lbs. 

We  shall  see  how  these  estimates  agree  with  the  results 

qf  my  experiments. 
Faults,  from     As  the  experiments  made  with  wax  yielded  very  uniform' 
wax  compared  results,  and  as  the  analysis  of  this  substance  has  been  made 

JuUtrdXm U  wltb  Sreat  care»  1  snaU  exarnine  ho,r  the  quantities  of 
its  component  hidrogen  and  carbon  in  this  substance  agree  with  the  qu.ui- 
patp:  tity  of  heat,  that  it  afforded  me  in  combustion. 

According  to  the  analysis  of  Messrs.  GajvLussac  and 
Thenard,  a  pound  of  this  substance  contain 

Carbon  ....,..,.0-3179 

Free  hidrogen  •  0-1191 

If  we  adopt  the  calculations  of  Dr.  Crawford,  both  for 
the  heat  furnished  by  the  hidrogen,  and  that  furnished  by 
the  carbon*  we  shall  have  for  the  heat  that  should  be  fur- 
nished by  the  combustion 

lbs  of  water 

according  to  Of  0*1 191  lb.  of  hidrogen,  after  the  ratio  of  410  raised  from 
Crawford,  |b«.  of  water  raised   from  34°  to  <2\  f  by       to  2\i* 

burning  1  lb.  of  hidrogen    48  831 

Of  0-8)79  lb  of  carbon,  after  the  ratio  of  57  606 
lbs.  of  water  raised  from  32°  to  2 12"  by  burn- 
ing 1  lb.  of  carbon   1  ••  47*116 

Total  of  the  heat,  that  pught  to  be  furnished 
by  the  quantity  of  combustible  matter  (hi-  ■ 
firogeu  and  carbon)  in  \  lb  of  white  wax  • » . .    95*947  lbs 

Quantity 


1 

* 
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Quantity  of  heat  furnished  by  I  lb.  of  white  to  the  author's 

wax,  during  its  combustion,  according»to  ray  .  •*P«'>n»en&» 

experiments   94*6821hs 

If  we  "adopt  the  calculations  of  Mr.  Lavoisier  for  the 
heat  furnished  by  carbon  and.  hidrogen  in  their  combustion, 
we  shall  have  for  the  heat  that  ought  to  be  furnished  by 
the  burning 

Of  0*8179  lb.   of  carbon,  after  the  ratio  of  to  Lsvoifcier. 

'    72*375  lbs.  of  water  heated  180°  by  1  lb..  •  •  •    59*1 95  U» 
Of  0*1191  lb.  of  hidrogen,  after  the  ratio  of 

221*69  lbs.  of  water  heated  180°  by  1  lb.  •  •  •  •  26*403 
Total  of  the  heat  that  ought  to  be  furnished 

by  the  combustible  matter  in  1  lb.  of  white  — . 

wax    85*598  lbs 

From  the  results  of  these  calculations  it  appears,  that  CrrtwAmft 
the  estimations  of  Dr.  Crawford  agree  much  better  with  j^oUtav! 
the  experimeuts  than  those  of  Mr.  Lavoisier. 

Let  us  see  how  the  results  of  the  experiments  made  with  Comr»rison  of 
fat  oils  agree  with  the  estimations  of  these  gentlemen.         &t  •ai* 

According  to  the  analysis  of  Messrs*  Gay-Lussac  aud 
Thenard  a  pound  of  oliye  oil  contains 

Carboo  0*772 1  lb  Remits, 

Free  hidrogen  0*1208 

According  to  the  calculations  of  Mr.  Lavoisier  we  have,     according  to 
For  0*7721  lb.  of  carbon  -  •  55*881  lbs.  of  water  heated  180* 
0*1208  lb.  of  hidrogen  26-780 

,    Total  82*661 

According  to  the  calculations  of  Dr.  Crawford  it  is         to  Crawford, 
For  0*7721  lb.  of  carbon  .-44*478  lbs.  of  water  heated  180# 
0*1208  lb.  of  hidrogen  49*528 

Total  94*006  V  *  1 

According  to  the  experiments  1  lb.  of  purified  rape  oil  to  experiment.  v 
furnished  heat  sufficient  to  raise  93-073  lbs.  of  water  180°; 
and  1  lb.  of  olive  oil  enough  to  heat  90*439  lbs. 

From  all  these  comparisons  it  follows,  that  the  estima-  Crawford's  stUl 
tions  of  Dr.  Crawford  agree  much  better  than  those  of 
Mr.  Lavoisier  with  the  results  of  my  experiments. 

Sect. 
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Sect.  II.  Experiments  mmde  mtk  spirit  of  trine,  a/co  W,  end 

sulphuric  ether. 

At  the  component  parts  of  these  inflammable  liquids  may 
Experiments  be  considered  as  well  ascertained  by  the  results  of  the  excel- 
with  inflam-    \ent  investigation  of  Mr,  de  Saussure*,  I  undertook  to  exo- 
maWe  liquid*.  mme  ^|iem  fyT  the  second  time,  in  order  to  discover  what 
quantities  of  heat  are  developed  in  their  combustion.    1  had 
begun  this  undertaking  6ve  years  ago;  but,  after  having 
made  a  considerable  number  of  experiments,  I  desisted  from 
it,  on  accouut  of  the  great  difficulties  that  occurred.  As 
soon,  however,  as  1  had  found  means  of  rendering  my  appa- 
ratus more  perfect,  1  formed  the  project  of  recommencing  it. 
Before  I  enter  into  the  particulars  of  my  experiments,  I 
D'ffi   Itiet  in  mu,t      a      wor<'B  respecting  the  difficulties  that  occurred 
them,       -  to  me,  even  after  I  had  my  new  apparatus  ;  and  of  tj*e  means 
1  employed  to  surmount  them*  I  even  found  myself  exposed 
#  to.  dangers,  which  it  is  necessary  for  me  to  mention  as  a 

ana  even  dan-  CttUf*on  *°  those,  wno  ra8V  undertake  the  same  inquiry. 

gar.  When  I  triade  the  experiments  with  highly  rectified  alco- 

hoi,  and  more  particularly  with  ether,  1  found  it  very  difficult 

the'liquVd?0  °',to  prevent  a  portion  of  these  volatile  liquids  from  escaping  in 
the  State  of  vapour  from  the  bulk  of  them  remaining  in  the 
lamp.  I  procured  a  smalt  lamp,  resembling  in  shape  a  small 

P^JenMt?  f<rtln<|  snuffbox,  with  a  noxzle  rising  from  the  centre  of  the 
circular  plate,  which  doted  it  atop  ;  and  on  this  plate  was 
'  fixed  a  small  pan,  to  hold  cold  water,  for  keeping  the  nozzle 
cool,  and  preventing  the  heat  from  being  communicated  to 
the  body  of  the  lamp.  Bui  this  precaution  was  not  sufficient, 
when  I  burned  ether,  as  I  found  to  my  cost:  for  though  the 
pan  was  twice  the  diameter  of  the  lamp,  and  filled  with  very 
cold  water,  the  water  was  t>o  heated  in  a  few  minutes,  that  an 
explosion  took  place  from  vapour  of  ether  kindling  in  the  air 

setting  the  house  on  fire. 

Warned  by  this  accident  I  procured  a  new  lamp,  much 

smaller  than  the  former,  being  only  an  inch  in  diameter  aud 

Another  lamp  mia*  three  quarters  of  an  inch  deep  ;  and  its  nozzle,  which 
constructed*  .  •  , 

was  only  two  lines  in  ammeter,  was  three  quarters  of  an  inch 

« 

•  See  Journal,  rol.  xxi,  pgs.  222,  250,  321. 

high. 
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tvigh.    To  keep  this  small  lamp  cool ^hile  burning,  it  was 

placed  in  a  small  pan,  and  kept  constantly  immersed  in  a 

mixture  of  water  and  pounded  ice  to  within  a  quarter  of  an 

inch  of  the  extremity  of  the  nozzle.  These  precautions  were  This  prevent 

sufficient  to  prevent  any  explosion,  though  not  the  evapora-  ^tp^0^ 

tion  either  of  the  ether  or  pf  the  alcohol.  This  fact  I  learned-  r^j(Jn°.  CTapo" 

from  observing,  that,  as  often  as  I  made  two  consecutive  ex- 

- 

periroents  without  filling  the  lamp  afresh,  the  alcohol  con* 
stantly  appeared  weaker  in  the  second  experiment  than  in 
the  first. 

The  cause  of  this  phenomenon  was  not  difficult  to  disco- 
ver. The  most  volatile,  and  consequeutjy  the  most  combus- 
tible parts  of  this  liquid,  being  diffused  in  vapour  in  the  in- 
terior of  the  larap,i  found  means  of  escaping  through  the 
nozzle  with  the  part  of  the  liquid  that  traversed  the  match, 
leaving  the  alcohol,  that  remained  in  the  lamp,  perceptibly 
weakened. 

To  remedy  this  imperfection  I  constructed  a  third  lamp,  A  third  lamp 
which  I  now  submit  to  the  inspection  of  the  class.  It  is  made  ^^p^ely^ 
of  copper,  and  has  the  shape  of  a  small  cylindrical  vase,  an 
inch  and  half  in  diameter,  and  three  inches  high,  swelling 
out  a  little  atop,  end  closed  hermetically  by  a  copper  stopple, 
which,  being  ground  with  emery,  fits  tight  into  the  neck  of 
the  vase.  Through  the  centre  of  this  stopple -passes  a  *mall 
perpendicular  hole,  which  can  be  shut  completely,  or  left  a 
little  open,  as  may  be  required,  by  means  of  a  small  screw 
carrying  a  copper  collar. 

A  small  tube,  about  an  eighth  of  an  inch  in  diameter  and 
two  inches  and  half  long,  proceeds  horizontally  from  the  side 
of  the  vase  very  uear  the  bottom.  At  the  distance  of  an  inch 
and  four  lines  from  the  vase  this  tube  is  bent  at  a  right  angle, 
rising  upwards  perpendicularly  to  form  the  nozzle  of  the 
lamp. 

This  little  tube  is  every  where  very  thin,  except  at  its 
upper  extremity,  where  it  is  made  thicker,  to  admit  of  being 
shaped  so  as  to  fit  tight  into  a  very  small  cylindrical  extin- 
guisher, 5  lines  high  by  3*5  in  diameter;  intended  to  close 
the  nozzle  hermetically  without  touching  or  deranging  the 
wick,  the  moment  the  lamp  ceases  to  burn ;  and  to  keep  it 
constantly  closed,  when  the  lamp  is  not  lighted. 

Without 
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Without  this  precaution ;  in  experiments  made  with  ether, 
so  large  a  quantity  of  thin  volatile  liquid  would  evaporate 
through  the  nozzle  of  ibejsmp  while  weighing,  that  it  would 
be  impossible  to  ascertain  the  quantity  burned. 

The  nozzle  of  the  lamp  is  steadied  by  two  pieces  of  wire, 
proceeding  from  it  horizontally,  and  soldered  to  the  body  of 
the  lamp. 

To  keep  this  lamp  constantly  cold,  as  well  as  the  liquid  it 
contains,  it  is  placed  in  a  small  pan*  and  covered  completely* 
except  the  extremity  of  its  nozzle  and  that  of  its  neck,  with 
a  mjxtnre  of  pounded  ice  and  water. 
CftiuioDt  When  the  lamp  is  weighed,  it  is  taken  out  of  the  pan*  and 

well  wiped  with  a  dry  cloth*  before  it  is  put  into  the  scale. 

Wrhen  the  lamp  is  kindled*  the  operator  must  not  forget* 
after  it  has  burned  two  or  three  minutes*  to  open  the  screw 
that  closes  its  stopple  a  little,  though  but  very  little*  other- 
wise it  might  go  out. 

As  the  little  horizontal  tube,  by  which  the"  liquid  that  is 
burned  passes  from  the  reservoir  of  the  lamp  to  its  nozzle,  is 
always  filled  with  liquid,  so  that  it  can  have  no  communica- 
tion with  the  vapour  diffused  in  the  upper  part  of  the  reser- 
voir, this  vapour  cannot  escape  by  the  nozzle  of  the  lamp,  as 
It  did  before  I  thought  of  this  method  of  preventing  it. 

Apeiogv  for  ^  *  ^8Ve  ^ee<1  Ver^  lnmule  *n  mJ  description  of  this  lamp, 
minuteness,  it  was  because  1  thought  it  necessary  to  spare  those,  who 
might  be  disposed  to  repeat  ray  experiments  or  make  similar 
ones,  all  the  difficulties  I  had  to  surmount,  before  I  found  the 
means  of  having  under  command  the  combustion  of  very- 
volatile  inflammable  liquids. 

As  the  apparatus  I  have  employed  has  now  been  described, 
it  will  be  easy  to  follow  rhe  steps  of  ray  experiments,  and  to* 
appreciate  their  results.  I  will  endeavour  to  describe  them 
clearly,  but  also  as  briefly  as  po«sible. 

Spirit  employ*  Huvm8  procured  a  stock  of  spirit  of  wine  of  the  shops,  and 
•4  in  the  ex.  of  alcohol  of  different  degrees  of  purity,  I  ascertained  with 
the  greatest  care  their  specific  gravities  at  the  temperature 
of  6o°  F.,  taking  that  of  water  at  the  same  temperature 
s\a  100000.  I  chose  this  temperature,  that  I  might  afterward 
the  more  easily  ascertain  the  quantities  of  water,  that  each 
ou<;ht  to  contain,  according  to  the  tables  constructed  from 
the  expni  incuts  of  Mr.  Low  i  be. 
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The  following  table  will  show  the  specific  gravity  of  each, 
and  the  quantity  of  pure  alcohol  of  Lowitzand  of  water  con* 

tain  eel  in  it. 


I2S 




Liquid. 

.. 

Spec,  prav.  j 

Composition. 
Pure  alcohol  1  ««♦ 
uf  Lovtitz.    |  "ater 

Alcohol  of  4*2° 

817024 

0*9179 

0*0821 

Alcohol  of  the  shops 

847140 

0*8057 

0*1943 

Spirit  of  wine  of  33° 

853240 

0'77B8 

0-2212  | 

The  following  are  the  results  of  the  experiments  made  to  Results 
ascertain  the  quantities  of  heat,  which  these  liquids  fur-  « 
ni>hed  in  burning. 


In  three  experiments  made  with  the  spirit  of  wine  the  * 
quantities  of  heat  manifested  were,  t 


weakest  spirit: 


in  the 


1st,  53*260  'J  „ 

I  lbso 

2d,  51*7*7  >  of 
3d,  52*604  J 


lbs  of  water  raised  from  the  temperature 
melting  ice  to  that  of  ebullition. 


The  mean  result  is  52-C04  lbs*. 

As  a  pound  of  this  liquid  contained  but  0*7788  of  the 
alcohol  considered  by  Lowitz  as  pure  ;  the  other  part,  ~ 
0  2212,  being  only  water,  which  does  not  burn;  to  find 
how  much  water  would  be  raised  from  the  temperature 
of  melting  ice  to  that  of  ebullition  by  a  pound  of  the  puro 
alcohol  of  Lowitz,  we  have  only  to  divide  the  quantity, 
that  is  the  measure  of  the  mean  heat  developed  in  the  ex- 
periments with  the  spirit  of  wine  by  the  fraction,  that  ex* 
the  quantity  of  alcohol  in  a  pound  of  this  liquid. 


next: 


»        52*604       -  , 
Thus  we  have        —  =  07*545  lbs,  the  measure  of  the 
0*7788 

heat  developed  in  the  combustion  of  one  pound  of  pore 
alcohol  of  Lbwitz,  according  to  the  mean  result  of  the  ex* 

m 

periments  made  with  spirit  of  wine. 

In  two  experiments  made  with  the  alcohol  of  the  shops,  withtbn 
the  mean  result  was  54*218  lbs:  and,  as  this  contained 

•  As  the  mean  of  the  three  preceding  numbers  would  be  5Q  *>30, 
there  is  'evidently  some  mistake;  and  the  last  number  of  the  three 
being  the  *>ame  with  the  mean  given,  it  is  probable,  awe  of  these  it  an 
erronr  of  tlx-  transcriber.  But,  as  the  number  53  604  is  employed 
as  the  mean  in  the  calculation  in  the  next  paragraph,  it  may  be  pre- 
I,  that  the  result  of  the  third  experinieut  should  have  been 
C. 

0-8057lb 
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0*8057  lb.  of  pure  alcohol*  we  have  for  the  measure  of  the 
heat  developed  in  the  combustion  of  lib  of  pure  alcohol 

54"2I8  '■ 

0.8„5'7   =  67-294  lbs  of  water  heated  180*  F. 

with  the  Of  three  experiments  made  with  the  alcohol  at  4£*  the 

mean  result  was  6 1*9 AS  lbs.  of  water  heated  180*  F.  by 
the  heat  developed  in  the  combustion  of  one  pound  of  this 
liquid. 

Hence  lib  of  pure  alcohol  should  furnish  heat  enough  in 
burning  to  raise  67*57  lbs  of  water  180°  F.;  for  ■■6l*9S?  - 

67-57-.  0  9,79 " 

Mean  for  pure     Taking  the  mean  between  the  results  of  these  eight  ex. 

periments  with  three  alcoholic  liquors,  weshall  have  for  the 
measure  of  the  heat  developed  in  the  combustion  of  one 
pourtd  of  pure  alcohol  of  Lowitz  67«47f  lbs  of  water  raised 
from  the  temperature  of  melting  ice  to  that  of  ebullition. 
It  will  be  extremely  interesting,  no  doubt,  to  know  wbe- 
Jjjj^  ther  this  quantity  of  heat  agree  with  the  quantities  of  com- 
,  bubtible  matter  (carbon  and  hidrogen)  in  alcohol.    We  will 
see.  , 

According  to  the  analysis  of  Mr.  de  Saussure,  lib  of 
the  alcohol  of  Lowitz  contains 

Carbon   0*4282 

Free  hidrogen    0*1018 

Water   0*4700 

"""™'™™"***" 

I* 

Tbeca?cub-       Now  according  to  the  calculations  of  Dr.  Crawford  we 

£LcS       sht,U  huve  for  the  measure  of  the  heat  developed  in  the 
combustion  ot 

0*4282  lb  of  carbon  * . . .  24*667  lbs  of  water  heated  1 80"  F. 
0*10)8  lb  of  hidrogen  41*738 

Total  ....  66*405  , 
sod  the  re-     The  experiments  gave  us  67*47t 

•  If  the  mran  result  «''Tf  us  eiven  above,  which  J  bar*  no  means  of 
twwi»iSf  as  the  result*  of  the  experiments  are  omitted,  thi*  should  be 
67  4<U.  C. 

f  If  the  correction  in  the  preceding  note  were  to  be  made,  this 
bhuuki  be  67-444.  C. 

It 

v 
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It  it  rare  io  %  research  of  tucb  delicacy  to  find  the  re-  toUof  the 


suits  of  experiment  agree  so  perfectly  with  those  of  calcu-  ^"J^61^^1* 
lation.  y  ** 

In  the  conclusion  of  this  paper  I  •hall  have  the  honour' Farther 
of  giving  the  class  an  account  of  the  result*  of  a  consider-  "P^wn*11*5 
able  number  of  experiments,  which  I  have  just  made  to  as* 
certain  the  quantities  of  heat  developed  in  the  combustion 
of  sulphuric  ether,  naphtha,  suet,  and  several  kinds  0fwi*hoth** 
wood  ;  as  well  as  that  manifested  in  the  condensation  of  the  u^e* 
vapours  of  water,  of  alcohol,  and  of  ether. 

These  experiments  are  all  fiuished,  and  I  have  made  promised, 
considerable  progress  in  the  paper,  in  which  1  purpose  to 
give  an  account  of  them  here.    1  flatter  myself,  that  the 
class  will  do  me  the  honour  to  listen  to  it  with  its  usual 
indulgence,  at  an  early  meeting*. 


V. 

Remarks  on  the  Experiment  of  Dr.  Bostock  and  Dr. 
Traill.    In  a  Letter  from  «  Correspondent. 


T 


To  W.  NICHOLSON,  Esq. 

SIR, 


of  Drs.  Bostock  and  Traill  cannot,  I  Experiment  of 

think,  he  considered  as  decisive  in  proving,  that  water  is  J*  ^.^i 

produced  in  the  combination  of  dry  muriatic  and  ammo-  not  decisive, 

niacnl  gas.    The  mode  adopted  in  drying  the  ammoniacal 

gas  by  these  gentlemen  is  not  effective.    A  lump  of  quick-  a  lump  of  lime 

lime  iutroduced  into  a  iar  of  this  iras  would  not  absorb  be,n^  ir*um**- 

ent  to  dry 

the  whole  of  the  combined  moisture.   Lime  is  not  so  greedy  muriatic  fas. 

of  moisture  as  ?ome  other  substances,  and  in  a  mass  would 

be  disposed  to  take  up  but  little:  had  it  been  introduced  Hot  lime  ia 

immediately  from  the  fire  in  the  state  of  powder,  it  might  Powd«  fetter; 

have  been  more  effectual.   To  deprive  gas  of  the  moisture 

it  contains,  the  best  method  has  been  found  to  be  to  pass 


•  Thi*  the  Count  bai  promised  lo  transmit  for  insertion  ia  the 
Journal,  at  noon  as  be  can  find  aa  opportanity. 

it 
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but  hot  muri.  it  repeatedly  through  tntiriate  of  lime  in  coarse  powder 
previously  heated ;  or  to  agitate  it  foi  some  time  in  contact 
with  this  salt  in  a  dry  vessel* 

If  Drs.  Boatock  and  Traill  will  take  the  trouble  of  re- 
peating their  experiment  with  this  precaution,  they  wilt, 
1  believe,  find  the  result  to  be  as  A.  B.  C.  has  stated  it* 

I  am,  Sir, 

Your  most  humble  servant, 

Bristol,  D.  E.  F. 

11th  of  May,  1812. 


VI. 

Method  of  preparing  a  cheap  and  durable  Stucco,  or 
Plaster,  for  outside  or  inside  Walls  :  by  H.  W.  Way, 
Esq.  of  Bridport  Harbour*.  k 

SIR, 

Stucco  for  J N  consequence  of  your  expressing  an  opinion,  tbat  a 
houses  ex-  ^  general  knowledge  of  my  method  of  preparing  a  stucco, 
1  or  plaster,  for  outside  walls  of  houses  much  exposed  to  sea 

breezes  or  bad  weather,  would  be  of  service  to  the  public, 
I  have  enclosed  an  account  of  the  process ;  and  I  will  with 
pleasure  furnish  any  farther  particulars  of  this  business  for 
the  Society  of  Arts,  or  permit  any  gentleman  to  examine  it, 
who  may  wish  for  more  information  on  the  subject.  You 
know  the  situation  of  my  house,  which  i*  greatly  exposed  to 
the  spray  of  the  sea  and  bad  weather  ;  and  I  can  truly  add, 
that  by  means. of  this  stucco  it  is  perfectly  free  from  damp, 
and  the  plaster  remains  compact  and  durable. 

I  remain,  Sir, 

Your  obedient  humble  servant. 

BiUDPORT  Harbour,  H.  B.  WAY. 

Oct.  12,  is  10. 

> 

•  Tram,  of  the  Soc.  of  Arts,  vol.  XXIX,  p.  73.  The  silver  medal 
was  vote*  to  Mr.  Way*'  and  specimens  of  bis  stucco,  and  of  the  sand 
from  which  it  was  made,  are  preserve*  in  the  Society'*  repository. 


Digitized  by  Google 


TJffEAP  A*D  DURABLE  STUCCOi  127 

To  make  a  strong  Stucco,  or  Mortar* 

Three  parts  B  rid  port  Harbour  sand  to  one  of  lime,  both  Methods 
finely  sifted  and  mixed  with  lime-water;  if  used  as  stucco, >^ 
the  first  coat  to  be  laid  on  half  the  thickuess  of  a  crown* 
piece ;  let  it  remain  two  days,  then  with  a  painter's  brush 
wash  it  over  with  strong  lime  water,  and  lay  on  the  second 
co%t  of  the  same  thickness. 

1805,  March  25. — Measured  a  coal  half-bushel  of  Bear 

» 

mister  lime*,  and  put  it  into  a  hogshead  of  water,  to  rnake 
the  lime-wnter. —  Measured  two  coal  half-bushels  more  of 
the  lime,  slaked  and  sifted  it,  it  then  measured  three  half- 
bushels,  to  which  were  added  nine  coal  half-bushels  of 
Bridport  Harbour  sand  well  sifted  ;  I  saw  it  well  mixed  up 
with  lime-water,  and  thoroughly  worked  together;  the  next 
day  saw  it  turned,  and  again  mixed  up,  that  it  might  be- 
well  incorporated  together. 

27th — This  morning  had  a  fine  coat  of  it  laid  on  the 
west  end  of  my  large  storehouse  at  Bridport  harbour. 

29th.— Had  it  washed  with  lime-water,  and  a  second 
coat  laid  on. 

:.')   C'  \rf*'   z  i  ■  ,    •  ..,.>■;.*!-•■.'.' 

i  i  *v  !  Cost.  ■  v 

One  sack  and  a  quarter  of  lime,  at  is.  Grf.        -       3.    if  jExp 

Two  men  and  one  boy  two  days  each,  fetching  and 
mixing  up  materials,  and  laying  on ;  men  23.  3d. 
per  day,  boy  lOrf.  per  day,  and  one  piut  of  ale 
each  per  day,  \2dU  -  -  -        11  10$ 

15  0 


N.B. — I  suppose  the  expense  rather  over  than  under-rated. 

May  11. — This  day  Thomas  Everett  measured  and  exa- 
mined the  work,  found  it  hard  and  sound,  24£  square  yards, 
a  little  done  to  the  house,  suppose  the  whole  to  be  twenty* 
five  yards  square. 

Twenty-five  square  yards  at  7}d  per  square  yard,  would 
be  16*.  l|o\ 

'     >  w 

\  •  This  appears,  from  >  subs«-quent  part  of  the  paper,  to  be  chalk 
lira*.    C.  -  *  - 
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It%  durability.  June  13,  1804k— Examined  the  work,  which  was  perfect- 
ly sound  and  free  from  cracks,  nothing  having  ever  peeled 
off  from  it.  The  situation  exposed  to  the  weather  in  the 
greatest  degree. 

N.  B. — The  coal  half-bushel  above  mentioned  holds  ex- 
actly thirteen  gallons  wine-measure* 

H.  B.  WAY. 

« 

Sir,  i 

Farther  ac-  ^  w*8  ^avoure^  w>tn  voar8  °f  tne  18tn  instant,  and  I  now 
count  of  the  enclose  the  mason's  certificate  of  the  quantity  of  stucco  done 

the  composition  I  gave  him  the  particulars  of ;  in  ad- 
dition to  which  it  may  be  necessary  to  mention,  that  the  coal 
half-bushel,  with  which  the  ingredients  of  the  composition 
were  measuted,  (according  to  the  account  formerly  given), 
contains  exactly  thirteen  gallons  of  water,  wine  measure, 
and  would  hold  exactly  1  cwt.  1  qr.  7  lb.  net  of  the  sand 
used.  The  weight  of  the  lime  1  do  not  know;  and  my 
being  able  to  ascertain  exactly  the  weight  of  the  sand  arose 
from  my  waggon  being  employed  to  carry  what  was  used  at 
Yeovil,  and  East  Coker,  from  hence;  and  for  what  I  sent 
to  Yeovil  I  was  paid  is. -git,  per  cwt.  From  the  sand  here 
succeeding  so  well,  Thoruus  Everett  would  not  be  prevailed 
on  to  engage  to  do  nay  of  that  sort  of  work  with  hill  or 
Charge  for  it.  T*ver  wnd,  to  be  got  on  this  shore.  The  work  he  did  -for 
me  was  all  by  the  day:  what  he  did  at  Yeovil  and  East 
Coker  he  agreed  for  at  eight  pence  per  yard,  of  nine  feet 
superficial  measure  for  labour  only  for  the  two  coats,  at 
four  pence  per  square  yard  for  one  coat,  all  the  materials 
being  brought  to  the  spot  at  his  employer's  expense,  and 
who  also  fouud  scaffolding  and  scaffold  ropes.  This,  I 
think,  is  considerably  higher  than  by  my  calculation  of  the 
expense  of  what  1  had  first  done  he  ought  to  have  charged ; 
but  its  being  done  at  a  distance  of  twenty  miles  from  where 
be  lives,  and  in  the  most  busy  time  of  the  year  for  masons 
work,  1  suppose  must  account  for  it  in  the  first  instance ; 
and  having  once  made  that  price,  he  would  not  now 
work  under:  but,  I  believe,  for  a  considerable  building, 
aud  with  sufficient  notice,  and  being  allowed  6dm  per  mile 
in  lieu  of  wages  and  travelling  expenses  for  himself 
*  and 
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"  end  an  assistant,  out  and  home,  he  would  go  to  any  part 
of  the  kingdom,  on  being  paid  So*,  per  yard  for  the  work. 
It  has  been  the  general  received  opinion  here,  that  plaster  Sea  sand  not 
made  with  sea  sand,  unless  well  washed  in  fresh  water,        10  8cl 
would  always  be  damp;   but,  on  the  contrary,  I  find  from 
what  has  been  done  in  my  dining-parlour  and  passage,  it 
has  been  always  quite  dry,  although  the  whole  of  the  sand 
with  which  it  has  been  done  has  been  thrown  up  by  the 
sea,  and  must  have  been  always  at  spring  tides  covered 
with  sea  water :   indeed  it  sometimes  happens,  that,  for 
months  together,  there  is  none  to  be  collected  on  our  shores 
at  this  place,  that  Everett  thinks  fine  enough  for  the. 
purpose ;  and  as  I  am  now  and  then  applied  to  for  getting 
it,  1  have  lately,  when  my  horses  were  at  leisure,  got  a  small 
quantity  collected  and  hauled  in  for  my  own  use,  or,  in 
case  of  its  being  wanted,  I  charge  2a\  per  cwt.  for  it,  where 
it  is  deposited.    As  1  design  at  some  future  time  to  make 
some  alteration  in  the  passage  done  with  the  stucco  in  April 
1806%  I  had  four  pieces  taken  off,  which  I  tied  up  sepa- 
rately, each  in  a  piece  or*  brown  paper,  and  had  them 
packed  \\i  a  bjx,  with  a  layer  of  sand  between  each  piece, 
and  at  the  bottom  and  top  of  the  box,  and  directed  it  for 
you,  and  sent  it  with  some  goods  I  shipped  on  Saturday 
last  to  my  friend  Netlam  Giles,  Esq.  No.  2,  New  Inn, 
St.  Clement's.    I  have  requested  of  him,  that  he  will  have 
the  goodnes  on  its  arrival  to  forward  it  to  you.    The  vessel 
it  goes  by  is  the  sloop  Mary  Ann,  John  Anuing,  master, 
bound  to  Dounes  Wharf,  Hermitage,  Wapping.    It  is 
possible,  that  the  pieces  of  stucco  sent  may  imbibe  some  of 
the  saline  particles  of  the  sand  it  was  packed  up  in  ;  but 
this  did  not  occur  to  me  at  the  time  or  they  should  have 
been  packed  in  saw-dust;    as  they  were  perfectly  dry  Hardness  of 
when  packed,  so  much  so  as,  when  struck  upon  with  the  the  stucco, 
knuckle,  to  give  a  sound  similar  to  what  an  earthen  vessel 
would  do  if  dry  and  not  cracked.    Should  there  be  any 
further  information  requisite,  on  your  letting  me  know,  it 
shall  immediately  be  sent  you.    It  had  almost  escaped  me  stone  lime  tp- 
to  say,  that  the  small  quantity  of  six  yards,  done  last  pears toantwer 
October  with  stone  lime  for  trial,  was  done  from  your  ^^'P0*' 
Vou  XXXII.^Jviib  1913.  K  intimating 
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intimating  to  me,  when  1  had  the  pleasure  of  seeing  you  in 
Dorsetshire,  that  stone  lime  was  likely  to  answer ;  hut  it 
would  1  think  look  better  if  white  washed  ;  the  difference 
in  point  of  expense  is  materially  in  favour  of  the  stone  lime. 
The  cost  of  my  waggou-lond  of  it  at  the  kiln,  about  a  mite 
hence,  would  be  only  10*.,  whereas  about  the  same  quan- 
tity of  chalk  lime  at  the  kiln,  full  eight  miles  from  hence, 
would  cost  l/.  4s.,  and  I  cannot  get  any  chalk-lime  nearer. 
I4iave  only  now  to  add,  that  I  am,  very  respectfully, 

Sir, 

Your  obedient  humble  servant, 

Bbidport  Harbour,  H.  B.  WAV. 

April  22d  IBM. 


Certificate. 


Account  of  I  hereby  certify,  that  Mr.  II.  B.  Way,  merchant,  of  Brid- 
port  Harbour,  in  the  county  of  Dorset,  in  the  month  of 
March  1805,  gave  me  the  necessary  directions  for  making  a 
strong  cheap  stucco  or  plaster,  which  was  composed  of  one 
part  chalk  lime,  and  three  equal  parts  of  hue  sand,  collected 
on  the  seashore,  near  Brid  port  Harbour,  the  whole  of  which 
was  mixed  up  to  a  proper  consistence  with  a  strong  lime 
water;  and  I  have  since  that  time  done  the  annexed  work 
with  the  said  composition. 

For  Mr.  H.  B.  Way,  at  Bridport- Harbour. 

•  ■ 

Yds.  VdV 
flat 

Msr.' 

1805.  March.— On  >he  out^de  of  a  warehouse 
wall,  part  rough'  stone  and  part  brick    25 

1806.  April.— On  the  inside  walls  of  a  passage 
in  his  dwelling-house,  on  rough  stone   10 

Oct.  &  Nov. — On  the  inside  rough  stone  walls  of 

two  cellars.   •  •  034 

One  coat  on  the  ceilings  of  the  said  cellars  •  •  •  •  228 
N.  B.  The  first  coat  on  the  ceilings  was  common 
hair  mortar 

1807.  April  &  May.— The  whole  of  the  outshfe 
of  hisdw  el  ling-house,  rough  stone  walls  335 
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August. — On  one  side  wall  of  the  dining-room  in  Yds.  Y<|«. 
brick ;  this  stucco  was  rubbed  down  quite  smooth,  Wwl 
and  has  siuce  been  painted  with  oil  colours   ]$ 

1810.  Oct.  10.— On  a  rough  stone  wallofa  ware* 
house  directly  fronting  the  sea,  and  uot  two  hun- 
dred yards  from  it,  with  common  stone  lime,  such 
as  is  used  for  manure  in  this  quarter,  by  way  of 

 :  ;  •  ••••••  6 

  821 

1911.  April.— -At  Mr.  H.  B.  Way's  request,  1 
have  this  day  carefully  examined  the  whole  of  the 
above  work,  and  I  6nd  it  sound  and  good,  and  by 
his  directions,  four  pieces  of  the  stucco  were  taken 
off  from  the  passage  wall,  (which  was  laid  on  Apri) 
1806),  and  packed  in  the  same  sort  of  sand  as  is 
used  in  the  composition,  and  sent  by  him  directed 
for  the  Secretary  of  the  Society  of  Arts,  Manufac- 
tures, and  Commerce,  London.  

For  Peter  Daniel,  Esq.  of  Yeovil,  Somersetshire. 

1808.  May  &  June. — On  the  outside  brick-walls 

of  his  dwelling-house  there.   430 

1810.  May  &  June. — On  the  outside  brick-walls 

of  other  dwelling-houses  there  •••  480 

 910 

For  W,  Hellyer,  Esq.  of  East  Coker,  near  Yeovil. 

1909.  June.— On  the  outside  brick  and  rough 
stone  walls  of  his  dwelling-house,  at  that  place.  •  •  1040 

For  the  Rev.  Joseph  Fatceett,  of  Yeovil. 

1810.  June. — On  tho  outside  rough  stone  walls  v 

of  his  dwelling-house  there   •••  •   213 

N.  B.  Mr.  r  awcett's  house  being  built  the  year 
before,  with  a  view  to  being  stuccoed,  the  walls  — r- 
were  left  rough.  Yds.  '2983 

I  hereby  certify,  that  the  whole  of  the  foregoing  two  thou^ 
sand  nine  hundred  and  eighty-three  square  yards  of  stucco, 
were  done  with  the  before-mentioned  composition,  by  me 
and  my  men  under  my  directions ;  and  I  rerily  believe  it  is 

X  S  the 
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the  cheapest  stucco  known,  and  that  it  will  prove  very  dura- 
ble, both  without  doors  and  within,  and  that  it  has  given 
entire  satisfaction  to  the  gentlemen  who  have  tried  it ;  and  I 
am  now  engaged,  if  I  can,  the  ensuing  summer,  to  stucco  the 
outside  of  one  house  at  Bridport,  and  another  at  Yeovil,  also 
the  inside  of  a  cottage  for  labourers  that  1  have  just  built  for 
Mr.  H.  B.  Way,  at  Bridport  harbour. 

■ 

THOMAS  EVERETT. 
Stone  Mason,  Bricklayer,  and  Plasterer. 
Shipton  George,  near  Bridport, 

Dorset,  April  24,  181 1. 
Witness,  James  Budoen. 


Cordage  and 
cloth  from 
nettles. 


VII. 

Manufacture  of  Cloth  and  Cordage  from  Nettles,  ly  Mr. 

Edward  Smith*. 

In  page  109  of  the  28th  volume  of  the  Society's  transac- 
tions! will  be  seen  a  communication  from  Mr.  £.  Smith-, 
of  Brentwood,  on  manufacturing  a  variety  of  articles  from 
the  fibres  of  the  common  nettle,  for  which  he  has  received 
their  silver  medal.  He  has  since,  with  great  attention  and 
laudable  industry,  extended  his  experiments  on  this  subject, 
and,  during  the  last  session,  produced  to  the  society  speci- 
mens of  cloth  and  cordage  made  from  the  nettle,  which  ap- 
pear to  possess  great  strength  and  durability.  The  society 
have,  therefore,  this  session,  voted  to  him  their  silver  Isis 
medal.  The  following  communication  was  received  from 
him,  and  specimens  of  the  cordage  and  cloth,  made  by  hira 
from  nettles,  are  preserved  in  the  Society's  repository* 

Esteemed  Friend, 

Introduction  I  received  thy  kind  favour  of  the  23d  instant,  by  the  con- 
sunc" eJf  prol  ^ents  of  which  I  am  much  obliged  ;  and  being  impressed  by 
ductivc  labour  the  consideration  of  the  vast  importance  the  introduction  of 

•  Trans,  of  Soc.  of  Arts,  vol.  XXIX,  p.  81. 
|  See  Journal,  vol. XX IX,  p.  161. 

a  new- 
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a  new  substance  of  proUuctive  labour  would  be  of  to  the  com- 
munity of  this  manufacturing  country,  particularly  as  afford- 
ing a  new  source  of  industry  to  the  increased  numerous  poo/ 
of  both  sexes,  in  truth,  so  operated  on  my  mind,  as  t6  create 
a  great  unwillingness  to  suffer  any  exertions  cousonant  with 
my  limited  powers,  from  total  disadvantages,  to  lie  dormant. 
1  am,  therefore,  very  desirous  by  unremitted  endeavours  to 
be  instrumental  in  disseminating  the  knowledge  of,  and  the 
means  of  bringing  into  use,  so  valuable  a  spontaneous  pro- 
duction  as  the  common  nettle  substance,  under  the  sanction 
and  through  the  medium  of  the  enlightened  Society  of  Arts      *  • 
&c.    These  considerations,  aided  by  the  hope  of  obtaining 
their  farther  approbation,  have  stimulated  me  to  persevere 
in  my  attempts  to  contribute  all  in  my  power  towards  the  ad- 
vancement of  so  desirable  and  beneficial  an  object ;  in  the 
expectation,  that  when  all  the  different  fabrics,  which  that  Fabrics  from 
substance  is  capable  of  being  converted  into,  are  produced, the  uett,e* 
it  may  have  a  greater  tendency  towards  encouraging  others 
to  embark  in  a  manufactory  thereof,  than  volumes  written  on 
the  subject.  With  these  sentiments  I  am  induced  to  trouble 
thee  farther,  in  requesting  thou  will  be  so  kind  to  favour  me 
by  laying  before  the  Society  the  different  specimens  of  manu- 
factory from  the  nettle  substance,  which  1  have  at  present  in 
readiness,  and  which  will  be  sent  to  thee  by  the  Brentwood 
coach,  which  inns  at  the  Blue  Boar,  Aldgate,  and  I  expect 
will  be  delivered  soon  after  the  receipt  of  this.  The  cordage  Cordage. 
Nos.  1  8c  2  is  affirmed  by  the  cord-spinner  to  be  of  equal 
strength  to  that  made  from  hemp.   The  cloth  No.  I  is  rough 
from  the  loom  ;  No.  2,  the  same  fabric  half  bleached;  and  Cloth/ 
No.  3,  which  I  ordered  to  be  huckaback,  also  is  only  half 
bleached  for  want  of  sufficient  time  for  the  process.    The  This  injured 
quality  of  the  cloth  hath  suffered  throughout,  by  the  negli-  b7  the 
gence  or  willfulness  of  the  manufacturer,  and  is  principally 
owing  to  the  raw  material  having  been  only  passed  through 
such  heckles  as  are  used  for  the  coarse  part  of  the  hemp  ma- 
nufactory ;— other  necessary  operations  were  omitted,  in  con- 
sequence of  m>  instructions  not  being  attended  to  by  the 
person  into  whose  care  it  was  entrusted.    He  resi'l'  a  in  the 
country,  at  a  great  distance,  and  his  capability  and  integrity 
proved  greatly  inferior  to  the  opinions  I  had  entertained  of 

him; 
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him;  and  it  now  appears  his  practice  is  confined  to  the  coars- 
er part  of  the  hemp  manufactory.  It  was  my  intention  to 
have  produced  with  the  above  a  pair  of  stockings,  manufac- 
tured on  the  principle  of  cotton,  and  also  a  specimen  of  fine 
cloth  on  the  same  principle,  with  a  view  to  show  the  great 
extent  of  contrast ;  but,  on  application  to  a  cotton  spinner, 
I  found  the  quantity  of  material  I  had  in  a  state  i>f  prepar- 
ation suitable  was  not  sufficient  for  the  operations  of  card- 
'  ing  ;  in  consequence  I  am  obliged  to  postpone  my  designs 
till  I  am  enabled  to  prepare  a  sufficiency.  Greatly  desirous 
of  contributing  to  the  accomplishment  of  the  object  in  view, 
and  sensibly  how  much  the  sanction  and  approbation  of  the 
Society  would  tend  to  promote  it,  1  hope  they  will  consider 
my  continued  exertions  worthy  their  farther  attention.  An* 
ticipating  their  approbation,  I  remain, 

Very  respectfully, 

Thy  assured  Friend, 

EDWARD  SMITH. 
Brentwood,  the  26th  of  3d  Month,  1811. 


i   < 

■ 

VIII. 

Account  of  Herrings  cured  in  the  Dutch  mode  an  bomrd  British 
Vessels-,  by  Francis  Fortune,  Esq.* 

the  deep  sea  (which  is  the  principal  fishery  for  her- 

hening^01,  r'ng8)  tDe  neU  arc  cast  from  busses  by  sunset,  and  they 
drive  by  them  alone  expecting  the  shoals,  the  approach  of 
which  is  generally  indicated  by  smalt  quantities  offish  ;  aud 
their  arrival  by  immense  flights  of  sea  fowl.  The  best  fishing 
is  with  the  wind  off  shore,  for,  when  it  blows  in  a  contrary 
direction,  the  shoals  are  broken  and  dispersed,  and  the  fishery 
is  seldom  successful  while  it  continues  in  that  point. 

Management      Immediately  after  the  nets  arc  hauled  in,  (which  is  often 

of  them  when  performed  with  considerable  difficulty,  by  means  of  a  wind* 
csaght. 

•  Abstracted  from  the  Trans,  of  the  Soc.  of  Aits,  vol.  xxix,  p.  157. 
The  gold  medal,  being  the  premium  offen  d,  class  i6st  for  curing  British 
white  herrings  in  the  Dutch  method,  was  adjudged  to  the  author. 
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'ass  when  they  are  full)  the  crew  begin  to  gyp  the  fish,  that 

is,  to  cut  out  the  gill,  which  is  followed  by  the  flout  or  swim,  •    . - 

and  divide  the  large  jugular  or  spiral  vein  with  a  knife  at 

the  same  time,  endeavouring  to  waste  as  little  of  the  blood  as 

possible; — at  this  work  the  men  are  so  expert,  that  some 

will  gyp  fifty  in  a  minute. 

Immediately  after  they  are  gypped,  they  are  put  into  har-  Salting, 
rels,  commencing  with  u  layer  of  salt  at  the  bottom,  then  a 
tier  of  fish,  each  side  by  side,  back  downwards  the  tail  of  one 
touching  the  head  of  the  other,  next  a  layer  of  salt,  and  so 
alternately  until  the  barrel  is  filled  :-— they  are  thus  left,  and 
the  blood  which  issues  from  the  fish,  by  dissolving  the  salt, 
forms  a  pickle  infinitely  superior  to  any  other  that  can  be 
made.  The  herriugs  thus  drained  of  their  blood  occupy 
less  space,  aud  the  whole  consequently  sinks  about  one  third 
down  the  barrel,  but  this  sinking  is  at  an  end  in  about  three 
or  four  days. 

When  these  operations  ate  being  performed,  the  sea  is  often  Precautions 
running  mountains  high  ;  and  it  is  not  therefore  to  be  sup-  "^^f|^of 
posed,  that  the  barrels  are  so  well  coopered  as  not  sometimes  leaking.'0"1 
to  allow  the  pickle  to  leak  out;  and  in  order  to  preserve  the 
fish  from  being  spoiled,  which  would  otherwise  happen  in 
such  cases,  some  of  the  gills  and  entrails  are  always  put  by 
in  barrels  with  suit,  in  the  same  manner  as  the  herrings, 
and  yield  a  pickle  of  the  same  quality  ;   with  this  pickle 
those  barrels  which  have  leaked  are  replenished,  and  the  fish 
sustains  no  injury.    Every  operation  is  performed  in  the  Fish  kept  in 
shade,  into  which  the  fish  are  immediately  conveyed  on  their    cs  ' 
beiug  hauled  on  board.    Each  day's  fishing  is  kept  separate  each  day**  *«- 
with  the  greatest  care.   The  salt  used  is  mixed,  and  of  three  pa»te. 
different  sorts,  viz.  English,  St.  Ubes,  and  Alicant,  and  Salt  used- 
each  barrel  marked  with  the  day  of  the  month  on  it  on 
which  it  was  filled. 

- 

The  advantages  of  gypping  the  herrings  are,  that  the  Advantages  of 
blood,  which  issues  in  consequence  of  the  operation  from  6yPPin* 
the  fish,  yields  a  natural  pickle,  and  improves  the  flavour; 
whereas,  if  left  in  jhe  fish,  it  becomes  coaguluted  at  the 
back-bone,  and  forms  the  first  cause  of  decay.  The  mixture 
of  blood  and  salt  operated  upon  by  the  extreme  heat  of  the 
weather  during  the  summer  fisheries  produces  a  fermenta- 
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♦ion  which  nearly  parboils  the  herrings,  and  removes  the 
coarse  and  raw  flavour  so  often  complained  of.  The  gyp- 
ping is  likewise  often  performed  on  shore,  observing  the  same 
precautions^  the  only  difference  is,  that  they  are  seldom  in 
that  case  of  so  good  a  colour.  Gypped  herrings  are  never  of 
so  fine  a  quality  as  when  kept  in  their  own  original  pickle; 
their  value  consists  in  their  softness  and  flavour;  it  is  this 
mode  of  curiug  herrings  that  used  to  be  the  pride  of  the 
Dutch,  and  this  is  the  kind  which  supplied  their  home  con- 
sumption, and  were  so  much  esteemed  by  all  classes  of  peo- 
ple in  Holland. 

Difference  in  In  order,  ks  far  as  it  is  possible,  to  give  a  proof  of  the 
their  ialue.  correctness  of  the  above  assertion,  I  shall  state  a  fact  for  the 
information  of  the  Society.  During  the  last  year  I  em- 
ployed a  number  of  Dutch  fishermen,  prisoners,  and  others, 
with  Englishmen,  in  gypping  and  curing  herrings;  aud  at 
one  time  my  agent  at  Yarmouth  was  offered  £4  per  barrel, 
for  all  the  herrings  he  had  cured  there,  by  a  Dutch  captain, 
in  order  to  their  being  taken  to  Holland,  while  ungypped 
herrings  were  worth  only  36s.  per  barrel.  The  herrings 
now  under  the  consideration  of  your  Society  are  part  of  the 
quantity  for  which  this  offer  was  made. 

Should  the  Society,  after  due  consideration,  think  proper 
to  adjudge  me  their  gold  medal,  it  will  afford  me  much  sa- 
tisfaction, and  convince  me,  that  my  exertions  have,  in 
fcome  degree,  been  beneficial  to  the  community. 

I  am,  Sir, 
Your  most  obedient  servant, 

FRANCIS  FORTUNE. 

iVb.  9»  Lower  Thames  Street, 
Feb.thc<26t/t,  I  ell. 
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IX, 

Method  of  Curing  Herrings  :  by  Mr*  SleAvin*, 

V V  HEN  the  herrings  are  taken  and  alive,  break  their 
gills  with  your  finder  and  thu-mb  completely  from  the  back-  ^"^Jlng™0'1* 
bone,  which  will  in  course  cause  the  fish  to  bleed:  then  throw  he.nojis. 
them  into  the  liquor  prepared  as  follows:  viz.  to  three 
qucrts  of  salt  water,  put  five  pounds  of  common  salt,  and 
two  pounds  of  bay  salt,  and  when  dissolved,  let  the  whole 
be  boiled.  One  peck  of  common  salt,  and  half  a  peck  of 
bay  salt,  put  between  the  different  layers  of  herrings,  will 
be  sufficient  for  one  barrel.  Let  the  herrings  remain  in 
this  liquor  for  three  weeks,  they  must  then  be  taken  out  and 
gypped,  and  a  fresh  liquor  made  with  one  gallon  of  salt 
water,  the  gypping  of  the  fish,  one  peck  of  common  salt, 
and  a  quarter  of  a  peck  of  bay  salt,  and  when  dissolved, 
some  of  the  spare  fish  mustbe  out  in  to  it  to  make  the  liquor 
rich,  and  the  whole  be  boiled  for  an  hour,  out  bo  blow  as 
that  it  may  not  burn ;  then  let  it  cool  and  strain  it  off.  The 
fish  must  be  repacked  in  clean  barren  the  last  mentioned 
liquor  put  to  them,  and  be  careful  that  the  fish  be  covered 
and  kept  close. 

P.  SLEAVIN. 

No,  7»  Little  Brook  Street,  Hempstead  Road, 
Jpril  the  6th,  18\  I. 


lure  ot 
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x. 

Letter  on  the  Structure  of  the  Water  L  y,  in  answer  to  a 
Correspondent.    By  Mrs*  Agne9  Ibbetson. 

SIR, 

T- 
HE  gentleman,  who  did  me  the  honour  to  notice  my  Slrucl| 

letter  on  water  plants,  in  your  last  number,  p.  22,  is  per-  the  water  Mij, 

•  Abstracted  from  the  Trans,  of  the  Soc.  of  Arts,  vol.  XXIX  - — 
16a.    Mr.  Stearin  cared  only  eight  barrels,  of  thirty- two  ga  * 
each,  of  herrings  caught  off  the  Isle  of  Man.    Nothing  is  aaiu  of 
their  quality,  except  Mr.  Slcavin's  nssertion,  t  at  he  has  no  doubt 
they  arc  equal  to  the  Dutch,  or  better.   The  silver  medal  of  the 
Society  was  voted  to  him. 

fectly 
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fectly  right*  the  mistake  of  my  amenuansis,  who  inserted 
"washed  off*'  instead  of  *« rubbed  off,"  has  caused  an 
apparent  confusion  in  the  description.  No  water  can  enter 
the  air  vessels,  except  when  the  adjoining  parts  are  much 
torn. 

Motion  of  the  The  motion  of  the  hair  in  the  air  cylinder  is  caused  by 
haxr>*  ,  a  pin,  which,  entering  the  widest  end  of  the  hair,  runs 
through  the  side  of  t  he  air  vessel  into  the  next  water  vessel. 
The  water  rising  tontracta ,  the  spiral,  pushes  the  pin, 
and  the  -hair,  which  remained  before  parallel  to  the  side 
of  the  vessel,  now  starts  op  horizontally ;  and,  as  the  whole 
circle  of  hairs  rises,  each  in  the  same  manner  and  at  (he 
bame  time,  meeting  with  their  points,  if  any  insect  has 
placed  itbelf  in  the  way,  it  will  be  crushed  Or  run  through 
(as  I  have  often  seen  it)  by  the  sudden  motion  of  the  hairs. 
The  plant  the  No  insect  certainty  can  get  into  the  air  cylinders,  but  by 
the  dilapidations  of  some  of  the  adjoining  vessels;  but  this 
roust  often  happen,  os  these  plants  are  the  food  of  many  of 
anr*  pethtpsof  the  diminutive  slug  kind;  and  I  doubt  whether.the  cicaria 
lemnse  (which  is  the  only  ipecies  I  have  found  oo  the  hairs) 
do  uot  also  feed  on  it. 

I  om,  Sir, 

Your  ohliged  servant, 

AGNES  IBBETSON. 


the  cv*%ru 
Iconic 
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On  the  Irritability  of  the  Sowtlristle,  and  other  Plants*  with 
farther  obsertations  on  the  Irritability  of  Vegetables-, 
by  D.  J.  Carradori*. 

of  Jl  HE  lettuce  is  not  the  only  plant  that  possesses  a 
striking  degree  of  irritability  during  the  period  of  6oweriti£, 
the  prickly  sowthistle  (sonchus  asperj  has  this  faculty 
Bbown  in  the  at  the  same  season.  In  fact  it  transmits  and  gives  out  a 
sowtbw.ie,      miij.v  (lu*,d,  like  the  lettuce,  when  it  is  irritated,  or  punc- 


Irrir  ability 


•  Abrtfgrd  from  tbe  Jonrn.  o>  Pays.  vol.  LXV1I,  p.  405. 

♦  Experiments  on  tbe  Irritability  of  tbe  Lettuce,  Mem.  of  the 
Italian  Society  of  Sciences,  vol.  XII. 

tured 
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tared,  at  that  time;  though  not  so  quickly  as  the  lettuce, 
or  with  the  same  facility  and  force.  It  requires  a  stronger 
irritation,  or  a  more  powerful  and  complex  stimulus,  to 
excite  the  flow  of  the  milky  liquid  in  this  plant;  and  does 
not  ohey  the  slightest  touch  like  the  lettuce,  which,  as 
soon  as  it  is  touched,  however  gently,  throws  out  a  portion 
of  its  proper  or  milky  juice. 

This  exudation  is  never  performed  with  the  same/ force  and  more  stri- 
as  in  the  lettuce,  from  which  it  is  sometimes  spirted  out  J^JJjJ^  in  **** 
into  the  air  to  some  distance ;  but  simply  flows  out, 
however  powerful  the  irritation.  -Neither  is  it  obtainable 
from  the  leaves  that  embrace  the  stalk,  as  in  the  lettuce, 
but  from  the  calices  alone,  and  chiefly  from  the  circum- 
ferences of  the  little  leaves  that  compose  these. 

The  sowthistle,  like  the  lettuce,  does  not  lose  this  faculty  Not  destroyed 
when  immersed  in  water;  and  the  plant,  if  pulled  out  of  »»roer»ion 

in  waxier 

the  ground,  or  a  single  branch  of  it,  will  retain  it  some  time. 

I  have  not  had  time  to  extend  ray  observations  to  the  Found  in  the 
other  species  of  the  lettuce  and  sowthistle,  to  fiud  whether,  P<nc*fl?- 
either  while  flowering  or  at  any  other  time,  they  gave 
signs  of  a  sensible  degree  of  irritability  in  any  part  by  a 
similar  exudation,  though  this  is  probable,    1  have  found  ' 
it  in  the  bark  of  the  fruit  when  green,  or  in  the  pericarps 
of  these  plants. 

I  could  not  obtain  the  customary  exudation  from  the  f>her  parts 
leaves,  the  stalks,  the  parts  that  support  the  organs  of  void  of  it.  . 
fructification,  or  any  other  part,  in  whatever  way  I  irritated 
them,  except  from  the  green   capsules  containing*  the  * 
seeds:  and  the  irritation  was  always  produced  by  a  needle,  How  excited, 
or  rubbing ;  never  by  any  method  capable  of  tearing  or 
injuring  the  surface  of  the  capt>ules*. 

•  There  are  motions  in  plants  not  owing  to  irritability,  but  the  <|*ne  mullein 
simple  effects  of  the  elasticity  of  certain  parti,  as  in  the  great  mullein  made  to  shed 
fvtrbaicum  sinnatum).    If  a  shock,  or  commotion,  be  given  to  the  its  Bowers, 
stalk  of  this  plant,  the  flowers  will  fall  off;  not  immediately,  nor  all 
at  once,  but  a  little  while  after,  and  successively.   This  is  owing  to- 
thc  elasticity  of  the  calices,  which  are  kept  In  a  state  of  forced  dis- 
tension to  hold  the  mooopctalous  flower,  which  is  not  attached  to 
them;  and  as  the  shock  causes  them  *>  contract,  by  calling  into 
action  thair  natural  elasticity,  this  contraction  gradually  expels  the 
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I  put  «ome  small  lettuce  plants,  while  in  flower,  with 

was  added  in 


Ii.lt  IC 


impregnat  ous  their  roots,  to  vegetate  in  water,  to  which 
on  the  irrita-  ° 
bilitj:  some  of  the  vessels  a  small  portion  of  muriate  of  soda,  in 

others  of  nitrate  of  potash,  and  kept  them  thus  in  the  open 

air  some  day*.    If  any  portion  of  these  salts  were  absorbed 

from  the  water,  they  did  not  appear  to  increase  the  irrita* 

bility  of  the  plants,  for  the  exudation  diminished  in  quantity. 

I  mixed  acids  also  in  water,  in  such  proportion  as  to  be 

of  acids:         barely  sensible  to  the  taste,  and  particularly  nitric  aud 

oximuiiatic  acid  in  various  proportions,  and  then  placed 

several  sroajl  plants  of  lettuce  in  full  flower  in  the  vessels, 

with  similar  effect.    If  a  larger  quantity  of  acid  were,  added 

to  the  water,  it  appeared  to  injure  the  plants,  and  their 

f  irritability  likewise  decreased  more  quickly. 

I  applied  this  kind  of  stimulus  to  the  surface  of  plants, 

and  of  oximn*  to  see  if  it  would  art  externally.    On  immersing  a  branch 

of  lettuce  in  a  jar  filled  with  oximuiiatic  acid  gas,  and 

taking  it  out  in  n  few  seconds,  it  exhibited  the  usual 

exudation  when  stimulated:  but  when  it  was  kept  longer 

in  the  gas,  it  was  evidently  injured;  and  its  irritability 

greatly  decreased.    Nitrous  and  sulphureous  vapours  were 

still  more  injurious. 

It  appeurs  then  that  these  stimuli,  which  are  so  much 

vaunted  as  in  ceasing  the  irritability  of  animals,  are  not 

appropriate  to  the  irritability  of  vegetables*. 

.  *  Those  facts,  that  are  admitted  as  proofs  of  the  stimulant  action 
of  certain  substances  or  principles  in  the  vegetable  economy, *do  not 
appear  to  me  derisive. 

It  is  grncruily  supposed,  that  ox i gen  is  a  powerful  stimulus  to 
vegetables,  because  it  bus  been  observed  to  accelerate  the  germi- 
nation of  weds;  this  effect  being-  ascribed  to  its  stimulating  their 
vascular  system,  and  rendering  their  circulation  more  active.  Bnt 
as  it  appeurs  from  the  observations  of  Mr.  de  Sanssurr  the  younger, 
that  the  oxigen  entering  into  germination  is  neither  absorbed  nor 
assimilated  in  this  process,  but  employed  in  forming  carbonic  acid, 
1  conceive  it  does  not  act  as  a  stimulus',  but  merely  serves  to  carry 
off  from  the  gtrminnting  seed  the  carbon;  an  element  which,  as  is 
shown  in  some  of  my  observations  respecting  the  action  of  light  on 
germuiating  seeds,  inserted  iu  the  Oj  uscoU  tcelti  of  Milati,  seems 
injurious  to  the  developetu.-Mt  of  the  embryo;  and  of  which  nature 
scents  at  that  time  disposed  to  free  herself,  as  noxious  or  superfluous. 
This  appears  to  be  the  reason  why  oiiigcu  accelerates  germination. 

1  immersed 


and  other 
g**es. 


tKii.'<T)  doe* 
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I  immersed  lettuce  plants  in  some  stagnant  water,  from  Lcttucef  inu 
which  fetid  exhalations  rose,  and  kept  th.  m  iu  it  twenty- 
four  hours.  Having  taken  them  out,  a  d  repeatedly  ex- 
amined the  state  of  their  irritability  by  stimuli,  1  fouod 
they  had  lost  it  entirely.  The  vessels  containing  the 
proper  juice  of  the  plants  were  so-deprived  of  irritability, 
that  they  did  not  emit  their  flu  d,  even  though  wounds 
were  made  in  the  plants  for  the  purpose.  It  seems  there- 
fore, that  putrid  exhalations,  or  putrid  matter  combined 
with  water,  deprive  these  plants,  as  well  as  animals,  of 
their  irritablity. 

Having  taken  a  lettuce  plant,  when  Reaumur's  ther-  f?p.°Std  to* 
mometer  was  at  25°  in  the  shade  [88*25°  F.],  I  immersed  'g 
it  in  water  at  50°  [144*5°  F.] ;  a  decree  of  heat  1  had  found 
not  to  injure  the  organic  texture  of  vegetables.    In  this 
hot  fluid  there  was  a  spontaneous  exudation  from  the 
plant;  and  at  the  slightest  touch  it  gave  out  its  juice  more 
freely  than  in  air  at  the  same  temperature.    I  then  im-*n,l  low  ten> 
mersed  it  for  a  moment  in  water  at  4*  [41°  F.];  and,  after  Perature# 
waiting  for  a  few  seconds,  that  it  might  have  become 
sensible  of  the  effect,  I  irritated  it  afresh ;   when  1  found  it 
required  a  much  stronger  irritation. 

The  irritability  of  vegetables  appears  to  be  increased  by  Irritability  of 
heat,  and  diminished  by  cold.    Vegetables  in  fact  slacken  ^V'dbyh^t 
in  the  exercise  of  their  futictions,  if  they  do  not  suspend  it  and  dim  niih- 
entirely,  during  the  cold  weather;  and  the  spring,  which  ed  b*  culd* 
brings  with  it  warmth,  restores  to  the  vegetable  economy  iU 
accustomed  energy.    By  this  it  appears  their  sleeping  irrita- 
bility is  awakened,  and  their  life  revived  ;  so  that  the  state, 
in  which  vegetables  pass  the  winter,  may  be  compared  with 
the  torpor,  or  lethargy,  that  many  animals  undergo  during 
that  season.    Cold  benumbs  animals,  because  as  is  well 
known,  it  deadens  their  irritability;  and  this  it  does  by  its 
direct  action  on  the  muscular  fibre,  which  is  the  seat  of 
irritability,  independent  of  sensation  and  circulation,  as 
Spallanzani  has  shown. 

Into  a  deep  well,  where  the  thermometer  was  at  12°  [59°  A 


F.]f  I  put  a  plant  of  lettuce  in  full  flower;  taking  it  from  a  JJJJJ^J^ 
kitchen  garden,  where  the  thermometer  stood  at  «6a  [90*5°  F.]  it. 
in  the  shade :  and  kept  it  there  some  hours,  with  its  root  only 
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in  the  water.  Having  taken  it  out,  I  four.*  by  repeated 
trials  that  the  exudation  followed  irritation,  as  it  appeared 
to  me,  nearly  as  before;  so  that  I  could  not  find  any  percep- 
tible difference  in  its  irritability  after  it  had  been  exposed  to 
this  cool  temperature. 

Thus  the  irritability  of  vegetables  does  not  appear  to  suffer 
by  a  sudden  transition  from  u  high  to  a  moderate  tempera- 
ture, or  to  be  diminished  in  proportion  to  it :  though  the 
preceding  experiment  shows,  that,  when  their  irritability  has 
been  heightened  by  a  very  hoi  utmosphere,  and  they  are 
placed  for  an  instant  in  a  cold  one,  it  is  perceptibly  dimi- 
nished. 

Li*ht  ha*  no  Light  is  well  known  to  act  as  a  stimulus  on  plants :  but  I 
effect  on  the  did  not  find  greater, marks  of  irritability  in  the  lettuce  or  sow- 
imubjlity.      tms>t]e  wnell  8urrounded  by  sunshine,  than  when  in  the  shade. 

I  tried  the  effects  of  the  solar  light  concentrated  by  a  lens 
on  these  two  plants;  but'it  did  not  produce  any  irritation, 
\        so  as  to  cause  the  exudation  of  the  usual  fluid,  though  it 
scorched  them,  when  sufficiently  intense. 
Life  and  irrita-     I  pulled  up  some  whole  plants  of  lettuce  and  sowthistle, 
biliir  extin-    and  also  stripped  off  some  branches,  and  left  them  to  wither 

Saf  1  *ge"  on  a  tub,e  In  ray  room  *n  8ummer*  About  ten  boors  after  I 
irritated  them  where  the  effect  would  be  most  visible,  and 
obtained  some  slight  marks  of  irritation.  1  then  placed  the 
stalks  of  one  or  two  of  these  plants  in  water  ;  and  after  some 
time  I  fouod  they  recovered  from  their  apparent  death,  and 
began  to  vegetate  afresh.  A  little  time  after  I  attempted  to 
irritate  some  others,  that  were  still  more  withered ;  but  they 
exhibited  no  exudation.  I  then  put  them  in  water  like  the 
former,  but  they  never  recovered.  Thus  in  plants  life  and 
irritability  appear  to  become  extinct  together. 

Irritability         1  tried  to  irritate  plants  of  lettuce  and  sowthistle,  growing 

trongeitin     m  (he  same  ground,  at  various  hours  of  the  day  and  night ; 

the  morning.  ^  fouud  their  exudation  roost  energetic  in  the  morning, 
when  the  son  had  risen,  and  their  flowers  were  fully  ex- 
panded. .  • 

This  iirlubi-      The  property,  that  lettuce,  sowthistle,  and  sporge  have, 

1  omnoo^M  all  of  *ivinS  out  a  mi^y  floi<*»  or  the,r  P«cu^,ar  j«*»<*.  when  any 
°*  of  their  more  succulent  parts  are  irritated,  appears  to  me,  to 
render  the  existence  of  irritability  in  plants  unquestionable. 

It 
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It  it  true,  that  we  perceive  this  irritability  only  at  a  certain 
age,  and  not  in  all  plants  that  have  a  peculiar  juice.  But  are 
we  to  presume,  that,  if  this  property  do  not  manifest  itself  at 
every. age,  and  in  every  plant,  but  only  when  it  is  extremely 
exalted,  and  in  those  plants  that  are  perhaps,  most  endued 
with  it,  other  plants  are  destitute  of  it  ?  On  the  contrary  we 
may  reasonably  infer,  that  those  vessels,  which  exhibit  a  great 
deal  of  irritability  at  a  certain  period,  and  in  certain  plants* 
possess  at  other  times,  and  in  other  plants,  a  sufficient  quan- 
tity for  the  circulation  of  the  fluid*,  though  no  excess  of  it 
to  be  rendered  sensible. 

But'if  it  be  reasonable  to  suppose,  that  the  vessels  con- aaA  to  all  th si 
taining  the  peculiar  juice  are  endued  with  this  irritability, 
and  that  it  is  by  this  property  the  juice  is  compelled  to  cir- 
culate in  them ;  who  will  venture  to  assert,  that  the  vessels 
of  other  systems  are  destitute  of  it,  and  that  the  circulation 
of  their  respective  fluids  arises  from  a  different  cause,  or  is 
occasioned  by  some  other  power  ? 


XII. 


Chemical  Examination  of  some  Vegetable  Substances;  by 

Mr.  Vauquklin*. 

Sect,  I.  Chemical  Examination  of  a  vegetable  excrescence 
from  Madagascar,  sent  to  the  Isle  of  France  by  Mr*  Cha- 
pettier,  and  thence  to  Europe  by  Mr.  Janntt.  / 

This  substance  is  as  white  as  a  cake  of  starch ;  it  is 

perforated  in  all  directions  by  an  immense  quantity  of  Ve8etable  «** 

r  .  /  ii     *  ctesceficc  fraiu 

holes  formed  by  little  insects;  it  has  neither  smell  nor  taste  ;  Madajrj«cai 
it  diffuses  in  burning  the  smell  of  burned  bread,  inclining  a  * 
little  to  that  of  touchwood. 

1.  Treated  with  a  very  large  quantity  of  nitric  acid,  it  fur- 
nished a  little  oxalic  acid,  but  no  muric ;  consequently  it 
contains  no  grim. 

3.  Water  has  no  action  on  it:  but  if  it  remains  a  long 


•  Ana,  at  Cbim.  voL  lxxU,  p.  907. 

time 


Digitized  by  Google 


144 


Result, 


ANALYSIS  OF  A  GTJM-RESI5  FROM  MADAGASCAR. 

time  in  this  liquid,  at  a  temperature  sufficiently  high,  a 
portion  of  the  animal  matter,  which  appears  to  be  contained 
iu  it,  undergoes  putrefaction,  and  imparts  to  the  water  a 
fetid  smell,  analogous  to  that  of  cauliflowers ;  which  appears 
to  indicate  the  presence  of  sulphur. 

The  portion  that  remains  still  enjoys  all  its  properties. 

3.  Acetous  acid,  boiled  with  this  substance,  takes  from  it 
some  matter,  which  appears  to  be  of  an  animal  nature;  for 
it  is  precipitated  by  galls,  but  not  by  alkalis.  What  is  not 
dissolved  by  the  vinegar  possesses  the  same  properties  as  be- 
fore, or  at  least  nearly  so. 

3.  Ten  grammes  [154*45  grs]  of  this  matter,  subjected  to 
di&tillatior.,  yielded  an  empyreumatic  oil,  mixed  with  an 
acid  liquor,  which  diffused  an  ammoniacal  smell,  when 
potash  was  mixed  with  it. 

The  coal,  when  burned,  left  idee.  [1*5 1  gr.]  of  yellowish 
ashes,  containing  a  little  phosphate  of  lime,  some  carbonate 
of  lirre,  8nd  a  trace  of  oxide  of  iron. 

This  matter  having  the  appearance  of  starch,  or  at  least 
seeming  to  contain  some,  a  principal  object  of  all  the  expe- 
riments made  with  it  was  to  discover  this;  but  not  the 
least  trace  of  it  could  be  detected. 

From  this  examination  it  seems  to  result,  that  the  sub* 
stance  is  a  mixture  of  unorganized  woody  matter,  and  of 
yegeto-animal  matter,  which,  having*  been  superabundant 
in  the  vegetable,  were  expelled  to  its  exterior,  arid  there 
formed  an  excrescence. 


Go  •n-rcsiri 
frcm  ?»!ada- 


Analysed. 


Sect.  II.  Analysis  of  a  gnm-resitii  sent  in  the  year  13  from 
Madagascar  to  the  Isle  of  France,  by  Mr,  Chape/tier,  and 
thence  to  the  Museum  of  Natural  History  by  Mr.  Victor 
Jannet,  in  November ,  1808. 

This  gum-resin  is  of  a  greenish  brown  colour.  It  burns 
swelling  up,  and  emitting  a  thick  smoke,  with  a  smell  not 
very  pleasant;  and  leaves  ashes  containing  carbonate  of 
lime.  i 

Alcohol,  assisted  by  a  gentle  heat,  dissolves  a  great  part 
of  it;  leaving  a  residuum  greasy  to  the  feel,  which  alcohol 
attacks  only  wheo  boiling,  aud  the  greater  part  of  which 

separate* 
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separates  immediately  on  cooling.  The  matter  that  thus 
falls  do*  11  in  cooling  exhibits  all  the  properties  of  lac.  Its 
weight  is  six  hundredths  of  the  resin. 

The  portion  of  the  resin,  one  tenth,  on*  which  the  alcohol 
had  no  action,  was  treated  with  caustic  potash  dissolved  in 
water.  This  had  not  much  more  action  on  it  than  alcohol ; 
leaving  it  in  the  form  of  a  brown  powder,  soft  to  the  touch, 
and  still  weighing  near  one  tenlh. 

This  substance,  insoluble  both  in  alcohol  and  potash, 
was  distilled  with  a  gentle  heat.  At  6rst  it  gave  out  a  little 
water ;  aud  then  vapours  arose,  which  condensed  into  an 
oil,  and  a  liquid  of  a  taste  somewhat  aromatic,  without 
being  disagreeable,  having  a  great  resemblance  to  the  pro- 
duct  of  gums. 

None  of  the  products  of  this  distillation,  mixed  with 
quicklime  or  with  potash,  yielded  the  least  trace  of  ammo- 
nia. The  cftal  in  the  retort  was  easy  of  incineration,  and 
left  a  decigramme  of  yellowish  ashes,  containing  some  lime, 
and  a  little  oxide  of  iron.  ' 

The  alcoholic  solution  of  the  resin  had  a  brown  colour 
and  a  peculiar  taste.  Being  evaporated  to  dryness  in  a 
retort,  the  alcohol  that  came  over  contained  nothing  aro- 
matic. 

The  resin  was  boiled  in  water,  to  which  it  communicated 
a  slight  taste.  Thus  purified  it  had  sr  yellowish  brown  co- 
lour. It  retains  water  pretty  strongly,  for  it  is  difficult  to 
dry,  and  remains  soft  a.  pretty  long  time. 

Thus  it  appears,  that  the  substance  which  we  Jiave  called  Component 
a  gum-resin  contains,  in  1 0  grammes,  Part8* 

1,  Lac   •  -.0-6 

2,  Residuum,  containing  a  little  more 

lac  and  vegetable  matter  1*0 

3,  Remains  for  the  weight  of  the  resiu  •  •  8*4 

j  '  1 

N  10. 

This  is  I  believe  the  first  time,  that  lac  has  been  found  One  plant . 
mixed  with  other  reains;  and  this  fact  confirms  us  in  the  ^Xit  res^ 
opinion,  that  the  same  vegetable  may  form  several  kinds  of  and  different 
resins,  as  well  as  different  trees  produce  the  same  resin.  Ji^re^L 

Vol.  XXXII,  June,  1812.  L  Sect. 

X 

/ 
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Sect-  III*  Analysis  of  the  root  of  earner s  hay,  andropogon 
schananthuty  Z,.,  tent  from  the  Isle  of  France  by  Mr.  Jan- 
net ,  in  1808. 

Root  of  tweet     This  root  has  a  yellowish  colour,  and  in  smell  resembles 

Virginian  snake  root. 
Treated  with      Twenty  grammes  [308*91  grs]  were  infused  in  alcohol, 
alcohol,        which  was  repewed,  till  it  no  longer  acquired  any  colour. 

The  filtered  alcoholic  solutions  had  a  fine  golden  hue. 
Subjected  to  distillation,  alcohol  came  over,  the  first  por* 
tions  of  which  had  no  foreign  smell ;  but  as  the  liquor  ia 
the  retort  became  less  spirituous,  and  required  more  heat 
to  keep  up  the  ebullition,  tlie  weaker  spirit  that  came  over 
had  a  perceptible  smell,  a  little  resembling  that  of  the  root. 

The  matter  remaining  in  the  retort  became  turbid,  and 
was  decanted  boiling  hot  into  a  capsule*  On  cooling  it  let 
fall  a  brown  oil* 

The  supernatant  liquid  had  a  yellow  colour;  and  a  very 
little  taste,  slightly  saline,  and  a  little  aromatic.  The  oily 
sediment  was  thick,  smooth  to  the  touch,  had  an  acrid, 
burning  taste,  like  an  essential  oil,  and  in  smell  greutiy 
resembled  myrrh. 

*ith  water,  The  20  gr.  of  the  root,  after  being  exhausted  by  alcohol, 
were  boiled  in  water.  The  decoction,  after  being  concen- 
trated, had  a  yellow  colour,  and  very  little  tasce;  it  did  not 
precipitate  sulphate  of  iron  or  gelatine  ;  it  was  not  rendered 
turbid  by  alcohol  or  infusion  of  galls;  it  reddened  infusion 
of  litmus  pretty  strongly,  but,  as  the  liquor  was  in  small 
quantity,  the  nature  of  the  acid  could  not  be  ascertained: 
*  thus  the  alcohol  had  left  the  water  scarcely  any  thing  to  dis* 
solve. 

and  dilute  nr-      After  the  root  had  been  l>oiled  in  water,  it  was  infused  in 
tnc  scld  acid.  diluted  n',tric  acid.  This  infusion  gave  with  ammonia  a  very 
slight  precipitate,  which  resembled  oxalate  of  lime ;  but  there 
was  too  little  of  it,  to  be  certain  of  its  nature. 
Incinerated        20  gr.  [308  91  gr:*]  being  incinerated  left  a  red  residuum 
weighing  8  dec.  [12-36  grs].  This  residuum  dissolved  in  mu- 
riatic acid  with  a  very  slight  effervescence.  The  solution  had 
a  fine  yellow  colour,  and  gave  with  ammonia  a  bulky  pre- 
cipitate of  n  deep  brown  colour.    Treated  with  caustic  pot- 
ash. 
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ash*  this  precipitate  afforded  a  little  alumine;  but  the  alka- 
line liquor  did  not  give  the  least  trace  of  phosphoric  acid. 

The  ammoniacat  liquor,  from  which  the  oxide  of  iron  had 
been  separated,  yielded  a  little  lime  to  Oxalic  acid.  The  re? 
siduum  left  by  the  caustic  potash  was  oxide  of  iron. 

Thus  this  root  contaios, 

r,  A  resinous  matter  of  a  deep  brown  red,  with  an  acrid  Substance* 
taste,  and  a  smell  exactly  similar  to  that  of  myrrh.   In  fact  conuin,alnit» 
we  believe  it  is  nothing  but  resin  of  myrrh. 

3,  A  colouring  matter  soluble  in  water. 

3,  A  free  acid.  , 

4,  A  calcareous  salt,  the  species  of  which  we  could  not 
ascertain. 

5,  Oxide  of  iron  in  pretty  large  quantity,  the  state  of  com* 
bination  of  which  in  the  plant  we  do  not  know. 

6,  A  large  quantity  of  woody  matter. 

The  most  interesting  result  of  this  analysis  is  the  presence  Mvnh  may  ba 

in  the  andronogoo  schaenanthus  of  a  resinous  matter,  alto-  formed  iate* 

vsril  plants 

gether  similar  to  the  resin  of  common  myrrh  ;  it  differs  only  9 
by  being  a  little  less  solid,  but  if  it  were  mixed,  as  in  myrrh, 
with  a  certain  quantity  of  gummy  matter,  I  have  no  doubt  it 
would  resemble  it  perfectly.  .Hence  we  may  infer,  that  myrrh 
is  formed  in  several  vegetables ;  for,  though  we  are  unac- 
quainted here  with  the  tree  from  which  .the  myrrh  of  the  shops 
is  derived,  it  is  probably  not  the  andropogon  schcsnanibus. 


Sect.  IV.  Anaiy sis  of  the  aromatic  leaves  of  the 

agathophyUum  ravensara  L>  sent  by  Mr.  Thouiv. 

I  digested  15  gr  [231-68  grs]  of  these  leaves  in  alcohol  at  Leareiof  ra- 
36°  [0-837],  to  which  they  gave  a  fine  green  colour,   I  re-  JJnJ^£  "J* 
peated  the  digestion,  till  the  alcohol  acquired  no  colour  as- 
aisted  by  heat. 

The  solutions,  when  mixed,  were  of  a  Hue  green.  On 
cooling  a  small  quantity  of  flocculent  matter  separated,  which 
I  found  to  be  wax. 

The  alcohol,  freed  from  this  matter,  was  distilled  in  a  retort. 
The  spirit  that  came  over  had  a  very  pleasant  smell  and  taste. 

The  remainder  was  rendered  turbid  by  a  little  green  ve- 
getable resin.  When  this  was  separated  by  filtration,  the 
liquor  was  of  a  fine  brown  yellow.    On  standing  a  small 

J,  $  tWtilf 
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quantity  of  brown  matter  was  deposited  ;  after  which  a  few 
<Jrops  of  oil  collected  on  the  surface  having  the  taste  and 
smell  of  oil  of  cloves.  * 
Yielded  .noil.  The  liquor,  evaporated  spontaneously  in  the  open  a,r, 
yielded  a  pretty  considerable  quantity  more  of  this  brown  oil, 
and  a  clear  liquor,  as  thick  as  a  sirup,  which  had  the  taste  of 
oil  of  cloves  mixed  with  bitterness. 
The  leave*        I  boiled  in  water  the  leaves  exhausted  by  alcohol,  but  they 
boiled  in  wt-   on]y  imparted  to  it  a  slight  yellow  colour,  and  the  property 
tcr*  of  faintly  reddening  iufusiqo  of  litmus,  and  being  copiously 

precipitated  by  alcohol.  This  decoction  was  not  affected  by 
infusion  of  galls,  solution  of  sulphate  of  iron,  or  gelatine, 
and  incinera-      After  the  leaves  had  been  4rained,  1  incinerated  them,  and 
from  the  15  gr.  [231*68  grs]  employed  obtained  7 dec.  [10*8 1 
grs]  of  carbonate  of  lime,  mixed  with  a  little  phosphate  of 
the  same  earth. 

*  As  it  is  to  be  presumed,  that  this  lime  was  combined  with 
oxalic  acid  in  the  leaves,  f  digested  8  gr.  [12*36  grs]  in  nitrie 
acid  diluted  with  a  great  deal  of  water  ;  but  the  acid  liquor 
yielded  a  very  little  precipitate  wben  saturated  with  Am- 
monia.  j 
The  oiLhnilar    The  oil  wc  obtoined  from  the  raventsara  exhibited  abso- 
to  that  of      lutely  all  the  properties  of  the  essential  oil  of  cloves ;  its 
doTCS-  colour,  smell  taste,  and  specific  gravity,  which  is  a  little 

greater  than  that  of  water.  It  differed  only  by  being  a  little 
more  consistent,  which  was  probably  owing  to  the  leaves  being 
old,  s6  that  the  oil  had  been  thickened,  and  in  some  sort  re- 
-  sinified,  by  time. 

Different  From  this  analysis  we  may  infer,  that  vegetables  of  differ- 

plant*  may     eDt  bpecies  are  capable  of  forming  an  essential  oil  of  the  same 

fo(£l  (he  same 

oil.  nature. 

Theleaicsa  The**  ,eaves  mi8ht  U  eroPlo>ed  for  domestic  purposes 
substitute  for  instead  of  cloves,  using  them  only  in  larger  quantity. 

clove*. 


XIII. 

Of  the  Effuanj  of  Plumbago  against  Tetters;  by  Dr.  \V«N- 

mold*. 

Plumbago      IpLUM  B  AGO  is  a  natural  compound  of  nine  parts  carbon 

employed  as    wltb<about  ^ne.  ot  uov%>  forming  the  carburet  of  iron  of  the  « 

a  medicine. 

*  Anir."  *  Chim.  vol.  LXXVI,^.  196        t  Carbon  96,  iron  4.  C 
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chemists.    No  one  seems  to  have  thought  of  introducing  it 

into  the  materia  medics,  unlens  in  the  polar  regions,  where 

the  people  not  only  rub  themselves  with  it  daily,  but  employ 

it  against  cutaneous  eruptions.  This  fact,  added  to  its  known 

property  of  exciting  animal  electricity,  and  conducting  it 

like  metals,  induced  Dr.  Wienhold  to  make  trial  of  it :  and 

in  the  General  Medical  Annals  of  Altenburg,  for  May,  1809,  4 

he  published  his  observations  and  remarks  on  it ;  from  which  m  herpetic  dis- 

he  affirms,  that  he  can  recommend  it  by  experience  against  eases. 

all  tetterous  eruptions  ;  as,  whether  simple  or  complicated, 

they  yield  to  its  internal  and  external  application,  provided 

it  be  joined  with  medicines  appropriate  to  their  different  com* 

plications  ;  as  iron,  muriate  of  lime,  and  dulcamara,  in  scro- 

fitlous;  aconite und  guaiacum  in  arthritic;  mercury  in  si- 

phylitic;  and  sulphur  in  psoric  tetters. 

In  the  latter,  which  neither  sulphur  alone  nor  black  lead  Giaphiticethi- 
alone  would  cure,  he  has  always  been  speedily  successful,  ou 
giving  the  patient  daily  a  drachm  of  graphitic  ethiops,  made 
by  triturating  together  equal  parts  of  sulphur  and  plumbago. 

We  shall  not  here  enter  into  all  the  modes  of  administer- 
ing this  remedy,  which  the  author  has  varied  according  to  the 
cases ;  the  formulae  he  has  given  for  their  preparation  ;  and 
his  remarks  on  their  mode  of  acting ;  which  may  be  seen  in 
No.  85  of  the  Bibliothcque  midicale,  we  shall  only  add,  that,  Plumbago  dif* 
for  want  of  English  black  lead,  being  obliged  to  use  that  of  for»  to  quality. 
Passau,  he  found,  that  it  was  less  efficacious,  required  to  be 
given  in  a  larger  dose,  and,  not  being  reducible  to  so  6ne  a 
powder,  did  not  sit  so  easy  on  the  stomach.  It  is  indeed 
well  known,  that  the  plumbago  of  Passau,  though  it  does  not 
contain  pyrites  like  that  of  Spain,  is  much  more  leaded  with 
foreign  matter.  To  those  who  may  be  inclined  to  try  this 
remedy  however,  we  believe  we  may  point  out  as  preferable, 
on  acconnt  of  its  purity  and  the  fineness  of  its  grain,  that 
which  is  found  in  the  valley  of  Lucerne,  or  of  Pellis,4n  the 
circle  of  Pignerol,  in  the  department  of  the  Po,  where  it  forms 
a  vein  two  feet  thick  by  three  broad,  according  to  the  de- 
scription given  by  Mr.  Bonvoisin  in  the  Mem.  of  the  Ac.  of 
Turin,  1805,  p.  182. 

XIV. 
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*N.  B.  The  observation*  in  each  line  of  the  Table  apply  to  a  period  of  twenty* 
four  boars,  beginning  at  9  A.  M.  on  the  day  indicated  in  the  first  column.  A  dash 
denotes,  that  tie  mutt  is  included  in  the  next  following  obiervaUoo. 

NOTES. 
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NOTES. 

i 

Fourth  Month,  4.  Cloudy  a.  m.  Clear  evening.  5.  Much 
dew:  barometer  unsteady:  heavy  clouds  through  the  day: 
a  shower  about  sunset.  6.  Much  dew:  gray  sky,  and  the 
air  oearly  calm.  7.  Lightly  cloudy :  little  wind.  8.  Cloudy 
a. id.:  a  shower  p.m.  9-  Brisk  wind:  cloudy.  10.  Hoar 
frost.  II.  Cloudy.  16.  Slight  showers.  17-  Little  hail. 
20.  a  few  large  drops.  93,  24.  Occasional  slight  showers 
of  hail,  &c.  26*,  26.  Gentle  showers  of  rain  yet  not  warm. 
27.  Misty  morning:  much  dew:  swallows  appear.  28, 
£9.  Cloudy :  windy. 

Fifth  Month.  1,  2.  Cloudy:  the  cuckow  heard.  3. 
About  1  p.m.  a  few  drops  of  rain,  attended  with  the  smell 
•f  electricity  in  the  air:  the  wind,  which  in  the  morning 
had  been  brisk  at  N.  E.,  died  away,  the  canopy  of  the  sky 
rose:  the  evening  was  calm,  and  dew  fell. 

RESULTS. 

Prevailing  winds  N.  E. 

Barometer:  highest  observation  30  18  inches  j  lowest  89*65  inches j 
Mean  of  the  period  29*902  inches. 

Thermometer :  highest  observation  59°;  lowest  95*) 
Mean  of  the  period  43-57°. 

Evaporation  3  34  inches.    Rain  1*24  inches. 

Plaistow.  I"  HOWARD. 

Ftflh  MmUh,  24,  1212. 


XV. 

Experiments  on  Camphoric  Acid;  by  Mr.  BucholxV 

IQpERFURT  imagined  he  had  shown  by  experiment,  Camphoric 
that  the  camphoric  acio\  described  by  Bouillon-Lagrange, M* 


•  Jonrn.  de  Phys.  vol.  LXX.  p.  347-  Translated  from  Gehlen's 
Journal  by  Mr.  Vogel. 

was 


Digitized  by  Googl 


]55  PROPERTIES  OP  CAMPHORIC  ACID. 

from  the  beo-  was  similar  to  benzoic  acid.  Bucholz  has  lately  resumed 
the  subject,  and  shown,  that  the  camphoric  is  a  peculiar 
acid.  The  following  pro|>erlies  sufficiently  distinguish 
them. 

in  cryrfalliza.  !•  The  camphoric  acid  is  crystal) izable  by  flow  refriger- 
li00>  ation.     The  crystals,    as  Bouillon- Lagrange  observed* 

greatly  resemble  plumose  muriate  of  ammonia.  The 
benzoic  acid,  on  the  contrary,  under  the  eame  circum- 
stances crystallizes  in  small  needles,  or  in  ribandlike 
laminae. 

taste,  2.  The  taste  of  camphoric  acid  is  eery  sour,  and  leaves 

a  bitterness  behind  ;  while  that  of  the  benzoic  is  sweet,  sac- 
charine,  little  acid,  pungent,  and  excites  coughing, 
solubility  in        3.  Camphoric  acid  dissolves  at  15°  11,  [65  76°  t.]  in  100 
waier,  parts  of  water,  and  at  a  boiling  heat  in  ten  or  eleven. 

Benzoic  acid  requires  24  parts  of  boiling  water,  and  200  at 
15°  [65-75°  F.] 

and  in  alcohol,     4.  One  part  of  alcohol  at  the  common  tempera  tare 
dissolves  P06  of  camphoric  acid  ;  and  92  parts  of  boiling 
alcohol  dissolve  146,  or  even  more.    Benzoic  acid  requires 
its  own  weight  of  boiling  alcohol,  and  twice  as  much  cold, 
phenomena  of    5.  Camphoric  acid  is  capable  of  being  sublimed  as  well 
sublimation,    m  ^  ^ozoic>  DU|  lne  appearances  are  very  different.  In 
the  first  place  it  sublimes  more  difficultly  :  a  great  quantity 
is  decomposed :  an  empyreumatip  oil  is  produced  with  a 
smeil  of  navew,  an  acid  liquor,  and  a  great  dial  of  coal: 
.And  the  sublimate  has  not  a  crystalline  form.    The  benzoic 
acid  sublimes  in  crystals,  and  yields  no  aqueous  vapour, 
very  little  oil,  and  much  less  coal  than  the  camphoric, 
f  Properties  of      The  camphoric  ucid  when  sublimed  hus  a  puu^ent  and 
the  sublimed   slightly  acid  taste.    On  account  pf  the  oil  it  dissolves  more 
*cid slowly  in  water.    This  solution  reddens  litmus  ptper. 
and  action  ou     6'  The^camphoric  acid  comports  itself  very  differently 
bees,  with  respect  to  the  salifiable  bases. 

.  .  ,  The  camphornte  of  lime  exhibits  a  striking:  difference 
particularly  1  ft 

lime.  from  the  henzoate  of  lime. 

A  hundred  parts  of  camphoric  acid  require  for  their  per- 
fect neutralization  56  parts  of  carbonate  of  lime;  while  the 
same  quantity  of  benzoic  acid  requires  parts, 
fhecaraphoratc  of  iiine  crystallizes  difficultly  to  rounded 

heaps 
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heaps ;  the  benzoate,  in  shining  stellar  laminae:  The  eam- 
phorate  of  lime  has  a  slightly  saline  bitter  taste,  leaving  a 
calcareous  taste  behind :  the  bonzoate  is  sweet,  and  a  httle 
earthy. 

The  camphorate  of  lime  exposed  to  heat  furnishes  an 
aromatic  oil,  resembling  that  of  rosemary  in  smell;  no 
crystallized  substance  passes  over;  and  the  camphorate  does 
not  melt. 

If  the  benzoate  of  lime  be  treated  in  the  same  manner, 
crystals  of  benzoic  acid  pass  over  into  the  receiver,  with  an 
era  pyre uroatlc  oil  having  a  smell  of  balsam  of  Peru  ;  and 
the  benzoate  remaining  in  the  retort  becomes  perfectly  fluid. 

The  camphorate  of  lime  dissolves  in  five  parts  of  water  at 
a  common  temperature;  while  the  benzoate  requires  twenty 
parts. 


XVI. 

Inquiry  concerning  the  Means  of  Knotting  the  Proportions 
of  Acid  and  Potash,  that  enter  into  the  Composition  of 
Sulphate  of  Alumine,  and  of  Sulphate  t  Nitrate,  and  Muriate 
of  Potash:  by  Mr.  Curaudau,  Prof,  of  Chemistry 
applicable  to  the  Arts,  and  Member  of  various  Literary 
Societies*, 

In"  undertaking  the  present  inquiry  I  had  no  intention  products  of  a 
of  verifying  the  experiments  of  those  celebrated  chemists,  ,arKc  alum 
who  have  endeavoured  to  ascertain  the  quantities  of  acid  ™n"a^e^with 
and  base,  that  enter  into  the  composition  01  sulphate  of tl,e  admitted 
potash;  I  was  merely  desirous  of  knowing  why  the  annual  {heP° 
results  of  the  alum  manufactory,  that  I  have  established  at 
Vaugirard,  were  very  far  from  agreeing  either  with  the 
quantity  of  acid,  or  that  of  potash,  which  different  analyses 
indicate  as  contained  in  sulphate  of  potash  and  in  alum. 
For  instance,  when,  instead  of  31  parts  of  acid,  the  quan- 
tity designated  as  entering  into  the  composition  of  100 
parts  of  alum,  43  or  44  are  req  aired;  and,  instead  of  ten 
parts  and  half  of  potash,  fifteen  and  half  are  required  for 

•  Journ.   dc  Phys.  vol.  LXVII,  p.        Read  to  the  Imperial 
Institute,  April  the  4th,  18W. 

100 
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100  parts  of  alum ;  such  an  increase  in  the  quantity  of 
materials  could  not  fail  to  engage  my  attention,  and  lead 
me  to  seek  the  cause  of  so  great  a  difference  between  the 
results  of  analysis  aud  those  of  a  manufactory  ou  a  large 
scale*  At  first  I  suspected*  that  the  surplus  of  acid  and 
potash  I  employed  entered  into  the  composition  of  the 
An  iwotubla  *D8°l°Dle  sulphate  of  alumine,  which,  I  have  remarked. 

sulphate  of    j9  sometimes  formed.    Indeed  I  was  long  induced  to  en- 
alutniui  some-  ^       .....  . »       .  ~\  , 

times  famed.  Certain  this  opinion,  rather  than  suppose,  that  the  quantity 

of  acid  and  of  potash  entering  into  the  composition  of 

-  alumine  were  more  considerable,  than  bad  been  fixed  by 

different  analyses,  on  the  accuracy  of  which  I  had  always 

depended. 

Pesr.btc  to       However,  admitting  the  hypothesis  of  the  constant  for* 
prevent  thu.   mat  ion  of  an  insoluble  sulphate  of  alumine,  I  could  not 
'  remain  indifferent  to  the  loss  of  this  substance:  on  the 

contrary,  it  was  an  object  with  me  to  find  the  means  of 
preventing  the  alum  from  passing  to  this  state  of  insolu- 
bility. Accordingly,  as  soon  as  I  was  certain,  that  all  the 
acid  and  potash  employed  entered  into  the  composition  of 

■ 

the  alum  I  manufactured,  I  was  convinced,  that  my  former 
observations  had  been  just* 
Attempt  to        But  as  I  was  not  satisfied  with  being  merely  convinced 


ascertain  *h«fof  what  was  in  favour  of  my  observations,  it  remained  for 
JoTaPsh^  me  to  ascertain  by  direct  experiments,  and  particularly 
to  alum.  sucn  as  could  easily  be  repeated,  how  much  acid  and 
potash  enter  into  the  composition  of  alum.  I  wished  also 
to  learn,  whether  the  quantities  of  acid  and  base  in  the 
sulphate  of  potash  were  such,  as  are  generally  admitted. 
Lastly,  that  my  experiments  might  not  be  suspected  of 
the  least  inaccuracy,  it  became  necessary,  that  I  should 

fure  sulphate  PrePare  801116  vcrv  Purc  8ulpna*e  of  alumine;  r.  circum- 
otalumime  stance  that  enabled  me  to  obtain  this  sulphate  very 
cijstalt  yd.  regU)ariy  crystallized,  a  state  in  which  it  had  not  yet  been 
known,  since  its  concentrated  solution  yields  only  lamellar, 
micaceous  crystals,  always  of  an  irregular  figure.  I  have 
had  the  honour  of  showing  crystals  of  this  sulphate  of 
alumine,  to  several  members  of  the  class,  particularly  to 
Mr.  Hatiy,  who  wag  very  desirous  of  adding  a  specimen  of 
this  sulphate  to  his  valuable  collection. 
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In  a  paper,  which  I  shall  bave  the  honour  of  comrauni* 
eating  to  the  class,  I  shall  make  known  the  physical  pro- 
perties of  this  saline  substance,  as  well  as  the  means  and 
conditions  requisite,  to  promote  its  crystallization. 

.   When  I  had  at  my  dtspoial  a  certain  quantity  of  this  Thw  sulphate 
solphate,  it  was  easy  for  roe  to  find  with  precision  the  »«f»l  «• 
proportions  of  potash  and  acid,  that  enter  into  all  the  salts  y8Ci' 
with  base  of  potash.    I  satisfied  myself  also,  that  this 
sulphate  of  alumine  is  a  very  powerful  and  certain  test  for 
ascertaining  the  quantity  of  potash  contained  in  vegetables, 
either  before  or  after  incineration.    On  this  subject  I  have 
undertaken  several  experiments,  that  will  complete  another 
inquiry,  which  I  shall  have  the  honour  of  submitting  to  the 
class. 

To  return  to  the  analysis,  or  rather  the  synthesis,  that 
constitutes  the  subject  of  the  present  paper :  the  following 
are  the  experiments  1  have  made,  to  determine  the  re- 
spective quantities  of  acid  and  base,  that  enter  into  the 
composition  of  Alum,  and  of  the  sulphate,  nitrate,  and 
muriate  of  potash.  v 

Exp.  1.  In  850  gr.  [13129  g«*]  of  solution  of  sulphate  Quantity  of 
of  alumine  at  34°  [sp.  gr.  1-307],  the  temperature  being 
10°  [50°  F.],  I  dissolved  by  the  assistance  of  heat  100  gr.  of  weight  of  tul- 
sulphate  of  potash.    After  the  liquid  was  cooled,  I  obtained  PjjJ1*  °*  P0*" 
from  it  502  gr.  of  very  pure  alum.    On  evaporating  the 
mother  water  1  obtained  18  gr.  of  alum;  and  a  second 
evaporation  and  crystallization  produced  4  gr.  more.  The 
remaining  liquor  yielding  no  more  crystals,  1  mixed  it 
with  25  gr.  of  a  solution  of  sulphate  of  alumine  similar  to 
that  above,  in  order  to  find  whether  I  had  obtained  all  the 
alum,  that  100  gr.  of  sulphate  of  potash  could  produce,  . 
The  mixture  having  occasioned  only  a  slight  precipitate  of 
alum,  1  concluded,  that  the  whole  of  the  sulphate  of 
potash  had  entered  into  the  composition  of  the  524  gr. 
of  alum  obtained. 

Exp.  2.  On  the  supposition,  that  sulphate  of  potash  Quantity 
contains  62  per  cent  of  potash,  1  saturated  62  gr.  of  potash, 

•  The  proportions  being  all  that  i*  of  importance,  it  would  be 
superfluous  to  reduce  the  rest  of  the  quantities:  but  this  in  given, 
to  mark  the  quantity  operated  on.  C. 

purified 
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rrr«n  weight  of  pttttBed  with  alcohol,  with  48  gr.  of  sulphuric  acid  at  66* 
l*«UNb  and 'of        gr.  p848].    I  then  mixed  this  sulphate  with  850  gr. 
i*i j>kuric acid.  ^  ^mion  of  sulphate  of  alumtne  at  34°,  and  conducted 
the  rest  of  the  process  as  in  the  preceding  experiment. 
Bat  what  was  my  surprise,  when,  on  adding  together 
(      all  the  alum  produced,  1  found  but  408  gr.,  instead  of 
524,  which    the  former  experiment  had    yielded.  The 
comparative  results  of  these  two  experiments,  which  I 
varied  with  quantites  alternately    greater  and  less  of 
sulphate  of  potash  and  sulphate  of  aluinine,  demonstrated 
to  me,  that  the  proportions  of  potash  and  acid  contained 
in  the  sulphate  of  potash  were  very  different  from  those 
hitherto  laid  down.  'In  fact,  knowing  how  m itch  alum  is 
produced  by  100  gr.  of  sulphate  of  potat»h,  and  how  much 
mny  be  obtained  with  a  given  quantity  of  potash  saturated 
afterward  with  acid,  it  was  easy  for  me,  on  comparing 
the  results  of  these  two  experiments,  to  ascertain  by  cal- 
culation the  respective  proportions  of  acid  and  base,  that 
enter  into  the  composition  both  of  sulphate  of  potash  and 
of  alum. 

FroportkMj*  of    For  example,  since  with  lOOgr.  of  sulphate  of  potash  I  ob- 

acid  and  base  taif|€d  524  0f  a|um;  and  on  the  other  hand,  69  gr.  of  pot- 
in  sulphate  of  ° 

pouch.         ash  gave  but  408;  1  necessarily  concluded,  tbat  the  potash 
contained  in  100  parts  of  sulphate  of_potash  must  make  four 
fifths  of  its  weight.    But  reflecting,  that,  on  the  one  hand, 
this  quantity  of  potash  was  much  greater,  than  is  generally 
.  admitted  in  the  sulphate  of  potash  ;  and,  on  the  other,  that 
.the  acid  could  not  lose  two  thirds  of  its  weight  in  this  com- 
Watwin       binntion:  1  could  not  but  suspect,  that  the  potash  contri- 
f>L,U5  *         buted  to  this  loss  in  a  certain  proportion,  and  hence  sought 
some  means  of  ascertaining  the  quantity  of  water  it  might 
contain.    Accordingly  I  made  a  grearnumber  of  experi- 
ments with  this  view,  and  with  the  result  of  which  I  have  so 
much  the  more  reason  to  be  satisfied,  as  the  question  to  be 
solved  is  very  important ;  since  even  at  present,  while  it  is 
allowed,  that  potash  purified  by  alcohol  contains  water,  the 
quantity  is  not  agreed  on  :  for  Mr.  Berthollet,  according  to 
receut  experiraentsr  admits  only  15  per  cent,  while  Mr.  Dar- 
cet  Suds  twice  this  quantity  by  his#. 

•  See  Jouru.  vuL  XX VII,  p.  31. 

s  If  en  ce> 
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Hence  I  have  presumed,  that  to  make  known  the  result  of  Attempts  t» 
my  experiments,  though  undertaken  with  other  views,  might  *scw«in  thi* 
f  be  of  some  advantage.  In  fact,  finding  by  synthesis  the 
quantities  of  potash ;  and  of  acid  entering  into  the  compo- 
sition of  sulphate  of  potash  and  having  afterward  ascertain- 
ed, how  much  water  they  lose  respectively  in  this  combination ; 
it  appears  to  me,  that  the  question  is  solved  a  priori.  I  must 
confess,  however,  that  some  difficulties  occurred  at  first  in 
ascertaining  the  quantity  of  water  contained  in  potash  ;  dif- 
ficulties which  have  afforded  me  an  opportunity  of  knowing, 
that,  interesting  as  the  experiment  of  Mr.  Berthollet  is,  the 
treatment  of  potash  with  iron  filings  is  not  a  method  suffici- 
ently precise  to  be  conclusive.  My  opinion  on  the  contrary 
was,  as  it  still  is,  that  the  substances  most  proper  for  detect- 
ing the  water  contained  in  potash  should  not  be  oxidabie ; 
and  that  their  action  should  be  confined  to  the  separation  of 
the  water  contained  in  the  potash.    Among  the  experiments 

1  made,  the  following  appeared  to  me  best  to  fulfil  the  con- 
ditions I  had  imposed  on  myself. 

Exp.  3.  Twenty  grammes  of  potash  prepared  in  the  labo-  Experiment, 
ratory  of  Mr.  Vaoquelin  were  carefully  mixed  with  100  of 
very  pure  silex,  which  must  have  been  dry,  as  it  was  heated 
for  two  hours  in  a  forge  fire  before  it  was  used.  The  mixture 
was  introduced  with  much  caution  into  a  glass  tube  about 

2  cent.  [7*87.  lines]  in  diameter.  This  tube,  one  of  the  ex- 
tremities of  which  was  closed,  weighed  72  gr.,  and  with  the 
mixture  252 ;  very  good  weight,  it  is  true,  but  this  excess  I 
ascribed  to  moisture  attracted  by  the  potash  during  the  tri- 
turation. This  tube  I  introduced  into  a  small  cylinder  of 
sheet  iron,  to  prevent  its  being  fused  by  the  direct  action  of 
the  fire.  This  apparatus  was  subjected  for  an  hour  to  the 
action  of  a  very  moderate  fire.  No  sooner  did  the  mixture 
receive  the  impression  of  the  heat,  than  a  very  large  quantity 
of  water  reduced  to  vapour  was  suddenly  expelled,  and  con- 
tinued to  be  evolved  five  or  six  minutes,  after  which  nothing 
more  was  extricated. 

When  the  tube  was  cold,  I  weighed  it  very  carefully,  and  275  0f  wat»r 
found  it  had  lost  5*5  gr.  This  experiment,  which  I  repeated  *n  of 
several  times*  sometimes  collecting  the  water,  constantly  af-**  ' 
forded  me  the  same  results,  both  with  potash  of  my  own  pre- 
paring, and  with  that  from  the  laboratory  of  Mr.  Vauquelin  ; 

whence 
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whence  I  conclude,  that  in  100  parts  of  potash  purified  by 
Proportions  of  alcohol  there  are  27*5  of  water ;  and,  setting  out  with  this 
datum,  that  the  potash  in  100  parts  of  sulphate  of  potash  is 
57*71,  instead  of  52  as  assigned  by  Bergman. 

I  cannot  omit  remarking  however,  that  the  analysis  of 
alums  by  Mr.  Vauquelin*  demonstrates  the  presence  of  sul- 
phate of  potash  in  them  nearly  in  the  same  proportion,  as 
appears  from  synthesis :  a  result  showing  the  confidence  to 
be  placed  in  tne  analyses  of  that  learned  chemist,  and  leaving 
us  fo  regret,  that  he  relied  on  Beryman  for  the  proportions 
of  acid  and  base  in  the  sulphate  of  potnsh. 
Experiment  to  Exp.  4.  Desirous  of  knowing  the  proportions  of  acid  and 
port  ions  of  acid  ^a8e  *°  nitrate  of  potash,  I  dissolved  by  the  assistance  of  heat 
mnd  base  in  nW  lOOgr  of  very  dry  nitrate  of  potash  in  800  of  a  solution  of 
Lshf0*1*0*"  8Utpnate°f  aluraine  at  34  [sp.  gr.  l^O?.]  After  the  liquor 
was  cold,  I  obtained  376  gr.  of  alum.  The  mother  water  was 
set  to  evaporate  again,  but  as  it  crystallized  confusedly  I 
added  10  gr.  of  sulphuric  acid  at  66*  [sp.  gr.  1*848],  because 
experience  had  taught  me,  that  whenever  such  a  solution 
contained  an  acid  foreign  to  the  alum,  an  excess  of  sulphuric 
acid  was  necessary  to  promote  the  crystallization  pf  the  alum. 
In  fact,  as  soon  as  this  mixture  was  made,  a  considerable  pre- 
,  cipitate  took  place,  which,  after  being  drained  and  dried, 
weighed  84  gr.  Lastly  to  satisfy  myself  whether  the  mother 
water  still  contained  alum,  I  added  anew  100  gr.  of  the  so. 
lution  of  sulphate  of  alumine.  This  addition,  increasing  the 
density  of  the  liquid,  favoured  the  precipitation  of  the  small 
quantity  of  alum,  which  it  still  held  in  solution.  When  this 
last  product  was  drained  and  dried,  it  amounted  to  2  gr.  ; 
which,  with  what  was  obtained  before,  made  462  gr.  of  alum. 
As  it  had  crystallized  however  in  a  liquid  containing  princi- 
ples foreign  to  its  composition,  it  became  necessary  to  purify 
it.  With  this  view  I  dissolved  it,  and  crystallized  afresh. 
From  this  process,  T  obtained  only  452  gr.  of  alum,  but  cer- 
tainly very  pure. 

40*76  potwh,     This  experiment,  which  I  have  repeated  several  times, 
a     jv  24  ni*  a|Mj  with  different  quantities,  always  gave  me  results  con- 
firming -the  former:  whence  I  conclude,  that  if  100  gr. 
of  nitrate  of  poiash  produce  452  gr.  of  alum,  49.76*  of 

•  Sec  Journal,  4t9  series,  vol.  i,  p  sis. 

liotash 


■ 


Digitized  by  Google 


* 


C0XF0SITION  OF  SULPHATES.  |  C£ 

potash*  and  50*34  of  acid,  mutt  enter  into  the  composition 
of  100  parts  of  the  nitrate. 

Exp.  5.  The  object  of  this*  as  of  the  former  experiment,  Proportions  of 
was  to  ascertain*  whether  the  base  and  acid  in  muriate  of  j^^u  °* 
potash  were  io  the  proportions  commonly  admitted.  For 
this  purpose  I  employed  the  means  I  have  just  described  ; 
and,  as  it  would  be  superfluous  to  repeat  the  particulars, 
1  shall  confine  myself  to  the  results. 

100  gr.  of  dry  muriate  of  potash,  treated  as  in  the 
preceding  experiment,  produced  607  gr,  of  crude  alum; 
whicji,  after  being  refined,  left  but  592  gr.:  a  result  ^5*17  b^eaoi 
proving  incootestably,  that  100  parts  of  muriate  of  potash  34  Wacid- 
contain  65*17  of  base  and  34*83  of  acid.  This  experiment, 
which,  like  the  preceding,  was  several  times  repeated* 
always  afforded  me  similar  results. 

From  the  experiments  that  have  been  described*  it  General  con- 
follow*.  ch"i°°*- 

1*  That  100  parts  of  sulphate  of  potash  contain  5771 
of  potash  and  42*29  of  acid*  which*  from  the  state  of  con- 
centration in  which  it  exists  in  this  sulphate,'  are  equivalent 
to  60  parts  at  6CT  [sp.  gr.  1*48]. 

2.  That  to  form  100  parts  of  alum  requires  42*77 
of  sulphuric  acid  at  66°,  instead  of  30  or  31,  the  quantity 
generally  admitted ;  11*01  of  potash ;  and  10*50  of  alumine: 
a  quantity  equal  to  what  was  found  by  Vauquelin. 

3.  That  100  parts  of  very  pure  alum  contain  19*08  of 
sulphate  of  potash*  30*92  of  sulphate  of  alumine,  and  50  of 
water  of  crystallization. 

4.  That  4976  parts  of  potash  and  50*24  of  acid  enter 
into  the  composition  of  nitrate  of  potash. 

5.  That  100  ports  of  muriate  of  potash  are  composed  of 
65*17  potash,  and  34*83  muriatic  acid. 

6.  That  it  is  certain  potash  purified  with  alcohol  contains 
more  than  a  fourth  of  its  weight  of  water,  since*  from  the 
experiments  that  have  been  related*  27*5  per  cent  may  be 
obtained  from  it. 

7*  Lastly,  that  by  means  of  sulphate  of  alumine,  with 
the  si  in  pic  base  and  crystallized,  we  may  in  future,  in  the 
analysis  of  the  substances  of  either  of  the  three  kingdoms, 
detect  the  smallest  quantity  of  potash  contained  in  either : 

the 
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the  method  admitting  of  great  accuracy,  since  the  pro- 
duct, from  which  the  proportion  is  ascertained,  weighs 
in  the  proportion  of  9*08  4o  one  of  dry  potash. 

'     •        '  i  

XVII. 

,  Analyses  of  Minerals ;  by  Martin  Henry  Klaproth, 

Ph.  D.  £c. 

(Continued  from  vol,  XXXI,  p.  382.^ 

Triple  sul-      \J/RE  of  antimony  and  lead  from  Nanslo,  in  Cornwull*,- 
phuret  of  lead 

fromCorowalU         \        Lead  *  39 


Antimony  28*5 

Copper   13*5 

Sulphur   16 

Iron  «•••..   1 

Loss   ••••  •   2 

100 

Sutphuret  of      Ope  of  copper  and  bismuth  from  Wittichen. 
trsmuih  and 

copper.  Bismuth   47'24 

Copper  34-66 

Sulphur   12*5a 

Loss   •  5*52 

100 

Meteoiolite  of    Native  iron  of  a  meteorolite  from  Agrau. 

Agratt*  Native  iron   /.  96*5 

Metallic  nickel   3*5 

100 

and  Mexico.  Proust  analysed  a  meteorolite  from  the  province  of  Chaca 
Gualamba,  in  Mexico,  sent  by  Rubin  de  Celis,  and  found 
in  it  native  iron  and  metallic  nickel. 

*  Sec  Journal,  rol.  IX,  p.  14 ;  XX,  p.  332;  and  XXIV,  pp.  225, 
251,  321  j  for  a  full  a'*count  of  ihe  triple  sulphuret  of  lead,  copper,  and 
antimony,  from  Cornwall,  ty  Mr.Jiutchett,  Mr.  Smithson,  and  count 

de  Bournon. 

Humboldt 
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ARTICLE  I. 

» 

On  the  Dissection  of  Flowers*    In  a  Letter  from  Mrs* 

Agnes  Ibbetson. 


I 


To  Mr.  NICHOLSON. 

Sir, 


Have  long  reproached  myself  with  not  again 
this  subject  before  the  public,  as  one  of  the  roost  important 
in  physiology,  and  that  which  must  prove  moat  absolutely 
the  existence  of  the  line  of  life.  One  of  the  first  facts  I 
endeavoured  to  show  in  my  early  letters,  was,  that  every 
flower  was  formed  by  a  part  of  the  stalk  appropriated  to  it; 
and  that  LinneiTs  was,  as  usual,  most  absolutely  right, 
when  he  advanced,  that  the  wood  formed  the  stamen,  the 
inner  hark  the  corolla,  and  so  on  to  the  rest  of  the  division.  **       *  , 

HOW  to  find 

The  present  letter  should  have  preceded  many  you  have  the  race 
received  and  published,  as  it  will  I  hope  not  only  explain  °*Plants* 
how  the  mechanical  work  is  concealed  in  a  plaut,  but  ill  us* 
trate  the  fact  just  mentioned ;  enabling  any  person  (if  so 
inclined)  to  follow  me  in  my  dissections,  and  teach  them 
how  to  seek  the  mechanism  that  belongs  to  each  separate  / 
part.    All  vegetable  structure  is  formed  in  one  peculiar 
manner,  that  is,  cylinder  within  cylinder;  and  on  this 
Vol.  XXXII,  No.  148.— July  1812.      N  curious 
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curious  construction  most  of  its  mechanical  contrivance  ' 
depends*    It  is  strange  we  should  annex  such  extreme 
simplicity  to  the  vegetable  form,  when  mineralogy  is  hourly 
presenting  us  with  a  variety  of  curious  and  difficult  figures* 
such  as  to  puzzle  the  first  mathematicians  to  find  a  suitable 
*  name  for  their  multangular  solids;  or  a  more  simple  de- 
rivative from  which  to  trace  Jheir  integral  crystallizations. 
But  with  respect  to  botany  the  time  is  now  come,  I  hope, 
when  its  mechanism  will  be  too  well  known,  not  to  show 
the  fallacy  of  these  ideas :  for  if  inanimate  mattter  requires 
or  can  be  resolved  into  such  complex  forms,  how  much 
more  where  motion  makes  mechanism  constantly  requisite 
to  supersede  volition  ;  and  make  amends  for  every  assistance 
this  would  bestow  ? 
This  mechan.     Each  day's  work  in  dissection  more  and  more  proves  to 

tnTstttd™^0'1".1116*  *na*  *ne  rnccnan^SID  °f  botany  is  an  important  science ; 

which  would  develope  to  us,  if  known,  the  most  wonderful 
proceeding  in  nature;  and  give  us  more  exact  notions  of 
the  sort  of  existence  of  plants  (independant  of  volition  and 
wholly  governed  by  mechanical  powers)  than  we  now  possess, 
and  that  the  simplicity  we  talk  of  so  much  is  merely  that 
found  in  all  nature;  "  the  labour  of  the  means  never  sur- 
passing what  the  necessity  of  the  end  absolutely  requires": 
of  which  however  we  are  not  always  proper  judges;  for  so 
various  is  the  motion,  so  complicated  the  effect,  to  be  pro- 
duced, that  it  is  impossible  to  dissect  a  single  plant,  and 
not  observe  some  mechanical  wonder,  that  makes  one  feel 
how  little  is  understood  of  the  purposes,  for  which  it  is 

• 

intended;  and  most  ardently  long  to  attain  that  knowledge 
which  to  gain  is  now  become  the  labour  of  my  life.  But 
it  is  in  the  whole  general  system  of  physiology,  that  that 
beautiful  simplicity  is  observable,  not  in  the  mechanical 
part.  There  indeed  it  is  unequalled:  and  I  hope,  when  1 
come  to  review  the  whole  of  the  present  work/  from  the 
immense  number  of  drawings  1  uow  possess,  I  shall  prove 
it  most  exquisite. 

All  vegetables     By  means  of  this  curious  construction  of  cylinder  within 

format  cvlm  cv!ituier  formed  of  each  different  sort  of  matter ;  the  vessels 
•er  with  in  cy  J 

Under.    <      belongiug  to  each  circle;  and  the  juices appiopriated  to 
each  vessel,  can  never  in  the  smallest  degree  interfere  with 

each 
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each  other.  Suppose  seven  or  eight  glass  cylinders  placed 
within  <  ne  another,  and  having  ribs  of  the  same  matter, 
which  convey^  the  juices  of  each  to  th*»ir  appointed  place; 
would  it  not  be  most  easily  understood,  that  the  liquid 
thus  carried,  and  the  mechanism  thus  enclosed,  can  in  no 
manner  disturb  those  in  the  adjoining  circles,  though  cer- 
tainly increasing  the  size  of  the  whole?  This  is  exactly 
the  case  in  the  vegetable  structure:  as  for  example;  when 
the  mechanism  is  to  be  sought  that  governs  the  leaf;  draw 
off  the  rind  of  the  plant,  and  in  the  next  matter,  (that  is 
on  the  bark)  will  be  found  the  whole  of  what  forms  and 
regulates  the  motion  of  the  leaves.  Great  care  must  be 
taken  however  not  to  carry  off  the  balls  with  the  rind;  but,  . 
if  properly  stripped,  the  whole  management  of  the  spiral 
wire  will  then  be  discovered  in  regular  order,  with  the  balls 
on  which  it  is  wound,  and  the  knots  by  which  it  is  fastened. 

If  the  mechanism  of  the  flower  is  desired,  the  rind  is  first  To  find  the 
drawn  down,  and  displays  the  mechanism  of  the  calyx,  ™^w™*m  of 
with  the  partial  skin  that  leads  up  the  vessels  to  its  edge,  and 
generally  lines  it.  When  this  is  thoroughly  examined,  it 
must  be  taken  off  with  the  greatest  care ;  and  it  will  display 
a  green  matter  of  a  thicker  kind,  which  is  the  skin  on  which 
the  vessels  of  the  corolla  repose ;  this  regular  cylinder  reaches 
up  to  the  claw  of  each  petal,  and  gives  to  it  the  vessels 
that  are  to  meauder  through  it,  and  the  juices  that  inflate 
them.  This,  when  properly  viewed,  must  be  cut  off  with  1 
a  lancet,  arid  a  yeilow  and  also  a  thin  white  skin  will 
appear  next,  which  hold  the'  vessels  of  the  stamen  betweeu 
them,  and  convey  them  either  to  the  filaments  or  the  co- 
rolla ;  in  which  they  perform  the  rest  of  their  journey, 
as  in  the  primula;  or  in  a  skin  that  forms  an  additional 
cuticle  to  the  pistil,  aa  in  the  malva  ;  or  in  a  cylinder  that 
stands  up  round  the  female,  as  in  many  flowers.  But  let 
it  pass  where  it  will,  it  always  has  a  skin  appropriated  to 
the  stamen  alone;  till  it  reaches  the  part  where  the  corolla 
branches  off;  and  afterward  it  has  no  connexion  with -the 
jnices  of  the  petals,  though  lying  on  them;  or  with  the 
pistil,  though  enclosing  it;  as  I  shall  now  show  by  the 
dissection  of  a  flower :  I  chose  the  peach  out  of  several  hun- 
dreds drawn  in  the  same  manner,  because  it  is  now  in 
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season,  and  I  could  review  my  sketch;  but  all  flower*  ra 
this  respect  are  the  tame. 

I  shall  first  dissect  the  Bower  by  removiog  skin  from  skin  • 
How  to  dissect  as  the  easiest  method  of  making  it  thoroughly  comprehend- 
ed. I  shall  in  the  second  place  cut  the  flower  down  the 
middle ;  halving  the  pistil ;  by  which  means  the  interior, 
with  the  vessels  which  run  up  to  each  part,  must  be  exocf/y 
displayed :  and  lastly  I  shull  give  you  a  vegetable  cutting  of 
the  flower,  just  where  the  vessels  divide  under  it,  and  run, 
up  the  bark  to  form  the  calyx,  the  inner  bark  to  form  the 
corolla,  the  wood  to  form  the  stamen,  and  the  line  of  life  to 
complete  the  pistil :  and  this  will,  1  hope,  make  the  descrip- 
tion so  plain,  that  I  shall  not  again  be  obliged  to  return  to 

_   .  the  subject.    Plate  IV,  fig.  I,  is  the  bud  of  the  peach.  I 

Explanation    „  J        ,         ,      I  .      u-  u  n  u 

of  the  plate,    nrst  remove  the  scales  A  A.,  which  geuerally  goon  shooting 

as  long  as  the  severe  weather  continues.  I  then  with  great 
ease  remove  the  calyx.  It  is  seldom  possible  to  get  it  off 
whole,  as  it  must  be  removed  without  displacing  the  corolla ; 
which  is  difficult  to  do:  but  custom  soon  teaches  the  way. 
The  calyx,  when  taken  off,  is  seen  at  fig.  9:  BB  are  the 
reservoirs  of  a  glutinous  liquid,  resembling  the  juices  of  the 
bark,  which  appear,  by  varnishing  the  exterior,  to  defend  it 
from  the  attack  of  vermin ;  which  from  its  delicacy  would 
otherwise  cause  it  to  become  a  complete  victim.  This  part  \ 
has  no  connexion  with  the  nectary,  which  1  shall  not  at- 
tempt to  point  out  in  this  letter,  but  keep  that  part  for  a  se- 
parate paper,  which  it  well  deserves.  CC  are  the  vessels  which 
run  down  till  branching  off  to  the  bark.  Fig.  3  is  next  taken 
off.  It  is  a  green  skin  belonging  to  the  inner  bark  ;  which 
is  fastened  to  the  corolla,  and  conveys  the  regular  vessels  DD 
from  the  inner  bark  of  the  stem  to  each  separate  petal. 
Within  these  vessels .  (as  I  have  before  observed)  are  the 
juices  of  the  inner  bark,  and  the  spiral  wires  which  are  thus 
carried  up  to  perform  their  office  of  opening  and  shutting  the 
flower.  Next  to  this  is  fig.  4,  which  is  a  very  thin  skin  of 
white ;  and  a  very  thick  one  of  yellow  matter  between  which 
are  concealed  the  vessels  which  convey  the  juices  that  form 
the  pollen,  and  carry  it  first  to  the  filaments,  and  thence  to 
the  anthers.  Thus  they  are  most  plainly  three  separate  cy- 
linders, capable  of  being  divided,  anil  placed  together  again ; 

fig.  4. 
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fig.  4  laid  within  fig.  3,  and  4  and  3  within  fig.  2 :  the  line  of 
life,  and  pistil  alone  beiug  taken  out,  which  are  seen  at  fig.  5. 
When  these  are  replaced  the  flower  is  perfect,  and  has  been 
regularly  dissected,  as  I  promised,  skin  from  skin;  and  be- 
tween each  cylinder  the  mechanism  is  concealed,  that  be- 
longs to  each  division. 

Of  the  many  hundreds  (I  might  say  thousands)  of  flowers 

dissected  in  this  manner,  of  every  class  and  order,  I  never  All  flowers  di*. 

r  i  •  *ectcl  newly 

yet  found  one  that  did  not  admit  of  this  arrangement.    The  ^e  same* 

gynandria  tribe  is  exactly  the  same  with  respect  to  its  cy- 
linders, which  Are  always  to  be  taken  off  in  progressive  order ; 
and  let  :he  stamens  appear  where  they  will  in  the  flowers, 
their  vessels  always  pass  op  in  this  manner,  whether  after- 
war  J  bound  to  the  corolla,  the  calyx,  or  the  pistil. 
•  I  shall  now  show  the  flower  when  divided  into  two  halves, 
and  cut  perpendicularly  down  the  middle.  I  have  magnified  ^T>«*ilcular 

ACCttOil  of  I  ho 

this  much,  in  order  to  show  how  completely  the  several  parts  flower  through 
are  appropriated  ;  and  how  separate  the  line  of  life  and  pistil ,he  midd,e' 
are  from  every  other  division,  till  they  join  the  stalk.  At 
tig.  6  are  three  buds  thus  cut,  without  their  corollas  or  ca- 
lyxes, but  having  their  own  peculiar  cylinders,  which  reach 
up  to  them.  All  within  the  points  and  the  letter  E  is 
the  pistil  belonging  to  each  flower,  with  the  line  of  life 
running  up  to  each  pistil;  which  in  the  stem  bounds  the 
pith,  till  it  stops,  and  then  runs  up  to  form  the  female.  It  - 
may  be  seen  dividing  the  seed  at  F,  and  halving  the  <  orcu- 
lum.  G  is  the  interior  of  the  flower.  H I  K  are  the  three  cy- 
linders of  the  stamen,  corolla,  and  calyx ;  (at  least  the  skins  # 
to  which  those  parts  are  fastened,  and  which  conveys  the  ves- 
sels or  mechanism  up  to  them  ;)  and  L  is  the  rind.  I  have 
not  properly  proportioned  the  thickness  of  the  cylinders  ;  as 
I  feared  they  would  not  be  seen  ;  nature  requires  so  thin  a 
skin,  to  which  it  will  fasten  and  adapt  such  powerful  mechan- 
ism, and  such  a  quantity  of  vessels,  that  it  requires  a  long 
practice  in  dissection  before  we  can  give  credit  to  our  sight 
in  this  respect.  I  have  shown  several  buds  starting  from 
the  line  of  life,  at  TTT  ;  and  at  u  will  be  seen  how  the  ves- 
sels arrange  themselves,  to  enter  the  different  parts  of  the 
stalk  to  which  they  belong.  Fig.  7  is  now  my  last  dissection, 
it  is  a  horizontal  cutting  of  the  part  taken  from  fig.  6  at  M, 
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to  show  in  a  still  plainer  manner  bow  each  cylinder  runs*  up 
to  form  its  appropriate  part;  in  the  flower  O  is  the  bark 
separated  to  form  the  calyx  ;  P  the  inner  bark  to  form  the 
carolla ;  Q  the  wood  to  convey  the  nourishment  to  the  sta- 
men  ;  and  the  whole  interior  between  tne  points,  belonging  to 
tbe  pistil  and  seeds  at  R ;  the  line  of  life  bounding  the  part 
f  •  as  wall  as  leading  up  the  middle.  The  stameus  are  perhaps 
better  marked  where  there  are  fewer,  1  have  giveu  two  very 
good  dissections  of  this  sort  of  cutting  of  the  bottom  of  a 
flower  in  my  third  letter  (see  Journal,  vol.  XXII 1  PI.  IX, 
,p.  350.)  I  have  said,  that  it  signifies  little  whether  the  sta- 
men, when  once  past  the  cylinder,  proceeds  up  the  calyx, 
corolla,  or  pistil,  since  it  ,has  equally  its  peculiar  vessels. 
Sometimes  the  stamens  are  on  one  side  of  a  flower  only ;  and 
then  the  cylinder,  instead,  of  passing  in  equal  thickness  all 
round  ;  is  found  large  only  on  one  side ;  this  is  the  case  in  the 
cutting  of  the  violet,  but  it  is  then  even  more  distinguishable. 
Often  in  dissecting,  you  find  the  stem  suddenly  enlarged  ;  on 
cutting  it  through  the  middle,  the  pith  is  found  still  of  the 
same  size,  the4  line  cf  life  at  the  same  distance,  and  the  wood 
not  altered ;  but  the  part  between  the  rind  and  bark  extremely 
increases.  When  this  is  the  case,  you  may  be  sure  that  it 
is  the  mechanism  belonging  to  the  leaves,  or  that  it  is  a 
stem  that  turns  on  a  ball,  as  in  the  arenarias,  st  ell  arias,  nnd 
galiums;  but  it  generally  denotes  the  mechanism  of  the 
leaves,  which  is  seen  if  the  rind  is  drawn  down.  If  the  size 
appears  enlarged  in  the  wood,  it  is  always  the  buds  which 
,  cause  it,  and  they  will  be  found  in  numbers  starting  from 
the  line  of  life  :  (as  seen  at  T  fig.  6,  or  at  T  fig.  8.)  - 
Laba/num  dis-  I  shall  only  add  to  this  letter  a  branch  of  laburnum,  Plate 
V,  fig.  1  ;  with  a  section  greatly  magnified,  at  fig.  2;  in  which 
are  shown  the  flowers  just  shooting  at  V ;  and  the  line  of  life 
passing  up  as  usual  to  form  the  pistil.  As  all  the  other  parts 
arc  extremely  small  in  proportion,  they  are  not  much  marked 
in  this  sketch,  which,  however,  very  evidently  shows  the  new 
wood,  which  is  always  generated  for  the  use  of  the  flower 
buds  within  the  boundaries  of  the  line  of  life  at  SS,  And  the 
little  line  of  old  wood  which  runs  next  the  line  W.  It  is  im- 
possible, not  to  see  how  exactly  each  bud  shoots  from  the 
line  of  life,  and  how  wholly  separate  the  bark  y  is  from  the 

rest, 


Digitized  by  Google 


ON  THE  DISSECTION  OF  FLOWERS*  \J$ 

rest,  and  how  entirely  the  new  wood  or  albumen  x  divide*  it 
from  the  wood  ;  it  is  only  to  recollect  that  these  are  each  of 
tbem  regular  cylinders  of  different  degrees  of  thickness, 
having  their  vessels  closely  applied  on  each  part,  as  well  as 
the  mechanism  appertaining  to  them,  adhesive  to  every  cir- 
cle ;  and  it  will  be  easily  understood  how  such  delicate  aud 
complicated  machinery  can  be  each  in.  its.  separate  cylinder,  * 
without  interfering  or  disturbing  each  other. 

i  explained  in  my  last  letter,  that  it  was  by  this  means,  Uniformity  of 
and  by  a  perfect  knowledge  of  the  dissection  of  plants,  that  n*lure, 
I  was  able  to  trace  the  male  and  female  in  the  cryptoga- 
mian  class.  I  have  by  the  same  analogy  proved  which  are 
the  most  important  lines  and  vessels  to  the  vegetable  king- 
dom.  I  did  net  set  up  to  form  a  system ;  it  is  dissection  alone 
that  has  created  it  for  me;  I  trusted  to  the  strict  conformity 
of  nature,  and  never  attempted  to  make  one  part  agree  with 
the  other,  but  drew  the  sketch  exactly  as  nature  presented 
it  to  me.  Yet  on  looking  back,  I  find  they  all  agree;  the  ' 
same  conformity  is  maintained  throughout.  Is  not  this  the 
most  convincing  proof  of  the  exactness  and  truth  of  every 
part  ?  In  my  next  1  hope  to  give  a  view  of  the  manner  in 
which  the  buds  shoot  in  annuals  from  the  'stalk ;  as'  it  is 
really  so  curious  and  beautiful,  it  is  well  worth  a  letter  to 
itself.  1  have  also  promised  one  on  parasite  plants*  a  very 
amusing  aud  also  important  subject:  matter  presses  on  me 
so  much  at  this  time  of  the  year,  I  cannot  draw  quick  enough 
to  keep  pace  with  it. 

Iam,  Siiv> 

Yoor  obliged  servant, 

AGNES  IBBETSON. 

I  shall  add  a  few  lines  to  mark  the  constant  use  of  the 
screw  in  all  plants,  it  serves  a  double  purpose :  first,  that  of 
covering  and  concealing  the  buds ;  and  next,  the  easily  di- 
viding each  circle  to  let  them  out  when  ripe.  If  such  a 
specimen  as  fig.  9 is  taken,and  the  rind  and  bark  stripped  off, 
it  will  appear  as  at  fig.  10;  with  the  wood  separating  into 
threads  to  let  the  buds  pass  and  to  make  a  hollow  way  for 
them.   It  appears  to  me,  that  there  requires  no  other  proof 
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than  this  to  show,  that  the  buds  proceed  from  the  interior, 
and  therefore  from  the  line  of  life,  for  nothing  can  be  more 
different  than  the  appearance  of  this  specimen,  and  of  the 
wood  in  the  stem, which  is  perfectly  straight,  and  without  any 
openings,  while  these  appear  in  such  quantities  in  fig.  3.  Al- 
most every  tree  in  the  spring  shoots  its  buds  in  the  same 
.  *  way,  but  few  in  such  numbers  as  the  laburnum. 


II. 

i 

Remarks  on  the  Perforations  made  in  Paper  by  Electrical 
Potteries.   In  a  letter  from  Mr.  Jour  Go  ugh. 

To  Mr.  NICHOLSON. 

Sir, 

An  «*peri-     JVIaNY  philosoph  ers  are  of  opinion,  thaf  the  phenomena 
^cwo^lectric  °'*kotTwity  and  galvanism  are  caused  by  the  cooperation  of 
fluids  stated,    two  distinct  kinds  of  subtile  matter ;  which  they  denominate 
the  positive  and  the  negative  electric  fluids.  Amongst  many 
.  other  facts  and  argutneut  in  favour  of  this  hypothesis,  the 
following  experiments  formerly  appeared  to  me  as-aiuount- 
ing  to  a  proof ;  because  it  seemed  to  be  little  short  of  a  me- 
chanical demonstration.    If  a  quire  of  writing  paper  be 
placed  betwixt  the  points-of  Iwo  metal  rods,  which  are  in  con- 
tact with  the  opposite  sides  of  it,  and  the  chsTr£e  of  an  elec- 
trical battery  be  transmitted  through  the  wires,  the  bundle 
of  paper  will  be  perforated  in  the  direction  of  a  right  Jine 
joining  their  points  ;  and  each  orifice  of  the  perforation  will 
be  surrounded  externally  by  a  bur,  or  prominent  rirn.  The 
peculiarity  of  this  experiment  consists  in  the  two  rings  or  ele- 
vated borders,  which  are  driven  outward  in  opposite  directions 
by  the  force  of  the  discharge;  and  their  presence  is  supposed 
to  prove  the  existence  of  two  opposite  currents  ;  which  strike 
the  parallel  sides  of  the  quire  at  the  same  instant,  and  meet 
in  the  middle  of  the  paper,  after  perforating  the  sheets  in  con- 
trary directions. 

Th"«  eicperi.  The  preceding  experiment  happened  {o  be  the  subject  of 
ment  called  in  conversation  in  a  company,  where  I  had  the  pleasure  of  raeet- 
defendcdand  *n5  ?^r*  Webster;  who  lately  gave  a  course  of  lectures  at 
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Kendal  ro  bin  progress  northward  to  Edinburgh  and  Glas- 
gow, This  gentleman  observed,  that  he  had  reason  to  sus- 
pect the  accuracy  of  the  foregoing  statement  ;  for,  when  he 
ondertook  to  perforate  a  slip  o!  c:ird  paper  by  an  electrical 
discharge,  he  in  variably  found  but  one  bur,  and  this  appeared 
on  the  «ide  of  the  card,  which  was  connected  witlvthe  nega- 
tive surface  of  the  battery.  In  consequence  of  this  remark, 
the  gentleman  was  asked,  if  the  appearance  was  the  same 
when  the  discharge  was  made  from  the  negative  to  the  posi- 
tive side  of  the  battery*  as  well  as  when  it  passed  in  the  oppo- 
site direction,  namely  from  the  positive  to  the  negative  side. 

To  this  question  Mr.  Webster  replied  ingenuously,  that 
he  had  always  made  the  experiments  in  the  latter  manner; 
and  my  predilection  for  the  idea  of  a  double  current  induced 
me  to  obviate,  or  at  least  to  weaken  the  objection,  by  re-  N 
marking,  that,  tiie  positive  current  being  put  in  motion  be-  . 
fore  the  negative  fluid,  it  acquired  a  preponderance,  winch 
enabled  it  to  drive  the  paper  in  the  direction  of  its  own 
course,  and  consequently  to  raise  a  single  bur,  on  the  side 
of  the  card  that  was  counected  with  the  negative  surface  of 
the  battery.  I  moreover  observed  in  addition  to  the  last  re- 
mark, that,  if  the  preceding  reply  to  Mr.  Webster's  objec- 
tion had  truth  for  its  foundation,  the  place  of  the  bur  might 
be  removed  to  the  contrary  side  of  the  card  by  inverting  the 
experiment,  so  as  to  give  a  preponderance  to  the  negative 
current ;  which  would  theu  drive  the  paper  before  it,  and 
forhj  an  elevated  rim  on  that  face  of  the  slip,  which  was  con- 
nected with  the  positive  surface  of  the  battery. 

The  want  of  facts,  which  is  apparent  in  this  discussion,  The  method 
determined  me  to  repeat  the  experiment  with  the  variations  Prol>ov,d  (°r 

*  #  repeat  jag  I  he 

and  under  the  conditions,  that  hud  been  prescribed  by  my-  experiment, 
self.  For  this  purpose  t  procured  several  slips  of  card  paper; 
that  were  cut  accurately  into  the  shape  of  right  angled  pa- 
rallelograms ;  and  all  of  them  had  both  their  facet*  divided 
diagonally,  each  by  two  diameters  intersecting  iu  the  centre 
of  the  plane.  Pieces  of  tinfoil  were  tiie  11  reduced  to  the 
figure  and  size  of  the  triangles,  which  had  the  shorter  sides 
of  the  parallelograms  for  their  bases.  One  triangle  in  each 
side  of  a  slip,  was  covered  in  the  next  place  by  one  of  these 
metallic  coatings ;  the  pieces  of  tinfoil  being  so  disposed  as 

to 
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to  make  their  bases  coincide  with  the  oposite  ends  of  the  card, 
while  their  points  fell  upon  the  centre  of  the  surface  to  which 
they  were  pasted.  This  arrangement  evidently  formed  an 
intercepted  conductor;  which  objiged  the  electric  charge  to 
pass  through  the  card  paper  in  a  right  line  perpendicular  to 
its  oposite  faces.  Perhaps  I  may  be  blamed  for  giving  a  cir- 
cumstantial description  of  a  very  simple  contrivance;  hut 
minuteness  always  appears  to  me  absolutely  necessary  in  re-v 
lating  the  manner  of  conducting  an  experiment. 
Genetal  r«uk     I  made  the  discharge  from  the  positive  to  the  negative 

STa  double61'  blde  of  the  battery  in  my  first  tf"»U  »n  consequence  of 
concur.        which  two  burs  were  raised  at  the  centre  of  the  card ; 

namely,  a  small  one  on  the  face  connected  with  the  positive 
coating,  which  seems  to  have  escaped  Mr,  Webster's  notice, 
and  a  second  on  the  opposite  side  of  the  paper,  to  which 
he  directed  his  attention  exclusively.  This  perforation 
bore  a  strict  resemblance  to  the  holes  that  a  punch  makes 
in  a  plate  of  metal,  or  other  ductile  substance;  for  I  found 
upon  trial,  when  an  instrument  of  this  description  was 
driven  forcibly  through  a  card  placed  on  a  piece  of  soft 
wood,  or  through  a  plate  of  lead  fixed  by  nails  over  a  hole, 
the  perforation  made  by  it  was  furnished  with  two  burs, 
like  those  produced  by  the  stroke  of  a  battery.  The  pro- 
minent ring  surrrounding  the  upper  orifice,  where  the 
operation  of  the  punch  began,,  was  small;  but  the  rim  on 
the  opposite  or  under  surface  of  the  card  or  lead  was 
*  comparatively  large.  The  reason  of  this  difference  is  too 
<  mauifest  to  require  an  explanation ;   but  the  strict  analogy 

observable  in  the  two  experiments  with  the  battery  and 
punch  led  me  to  attribute  the  perforation  in  the  former 
case  to  the  action  of  the  positive  current  alone.  When  the 
experiment  was  inverted,  and  the  discharge  made  from  the 
negative  to  the  positive  coating  of  the  jars,  no  alteration 
was  produced;  for  the  minute  bur  still  kept  its  place 
upon  that  side  of  the  card  which  was  connected  with  the 
positive  surface  of  the  battery;  and  the  large  bur  was 
formed  on  the  opposite  side  of  the  paper, 
ewfctwce  This  result  shows  the  futility  of  my  remarks  on  Mr. 
rf» negative   Webster's  objection  to  a  double  current;  for,  if  the 

fluid  U  not  de-       .  .  * 

{coosuaced  by  positive  current  produced  the  perforation  in  my  first  ex- 
periment 


■ 
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'  periraent,  the  same  cause  undoubtedly  produced  the  same  the  experi- 
eftect  in  the  second  case.  This  conclusion  leads  to  another  mem* 
of  still  greater  importance;  for,  if  the,  perforations  in  ques- 
tion are  invariably  made  by  the  positive  current,  the 
experiment  under  consideration  affords  no  mechunical 
evideuce,  demonstrating  the  existence  of  a  negative  fluid. 
It  will  not  be  improper  or  superfluous  to  conclude  the 
present  letter  by  observing,  that  I  made  similar  trials*  with 
several  slips  of  writing  paper,  which  were  pasted  together 
by  their  ends  and  coated  with  tin-foil  like  the  cards.  The 
result  in  this  case  was  always  the  same;  for  the  less  bur  was 
on  the  side  of  the  bundle  which  was  connected  with  the 
positive  surface  of  the  battery;  and  when  the  slips  of  paper 
were  separated,  the  larger  bur  of  each  piece  pointed  to  »  < 
that  face  of  the  bundle  which  communicated  with  the 
negative  coating  of  the  jars. 

Middleshaw,  JOHN  GO  UGH. 

May  15th,  1812. 


III. 

On  some  Preparations  of  Gold  lately  employed  medicinally: 
by  A.  S.  Duportal,  31,  D.  $c9  and  Th.  Pelletier, 
Apothecary*. 


A, 


.FTER  having  enjoyed  some  reputation  as  a  medicine,  xheuseofgotd 
gold  had  ceased  to  be  administered  to  the  patient,  aud  as  a  medicine 
taken  an  opposite  direction.  Lately,  however,  DrChrestien  lately  revived, 
of  Montpellier,  a  physician  of  great  reputation  and  suc- 
cessful praclicef,  has  revived  its  use.    He  has  employed  it 
in  siphylitic  and  lymphatic  affections,  and  chiefly  in  Clark's 
niode£.   The  preparations  he  uses  are  metallic  gold  in  a 

/ 

#  Abridged  from  Alio,  de  Cliini.  vol.  LXXVIlI,  p.  38. 

f  The  gentlemen  through  whose  means  Dr.  Godden  Jonet  became 
acquainted  with  the  virtues  of  d'Hussdn's  eau  medicinnle  in  the 
gout.  C 

X  From  a  passage  in  the  sequel  I  imagine  Clark  is  put  for  dare; 
and  that  it  means  by  rubbing  ou  the  inside  of  the  check,  or  on  the 
gums    C.  * 

state 
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,  state  of  minute  division,  oxide  of  gold  precipitated  bp  ' 

potash,  the  oxide  precipitated  hy  tin,  and  the  triple 
muriate  of  gold  aud  soda*  These  he  considers  as  superior 
to  mercurials.  Some  experiments  by  Mr*  Vauquelia 
on  the  preparations  of  gold  thus  introduced  into  notice, 
have  already  been  given*,  and  we  shall  now  present  our 
readers  with  some  remarks  on  the  subject  by  the  gentlemen 
above  mentioned,  one  of  whom  enjoyed  the  advantage 
of  a  personal  acquaintance  with  Dr.  Chrestien,  at  Mont- 
pel  lier. 

Gold  in  pow-     The  first  preparation  of  gold  employed  by  this  physician 

?r*  ^  was  lnc  metaI  i°  a  st*te  of  minute  division.    To  obtain  this, 

IJf>w  prepared  . 

bv  Dr.  CUces-  he  formed  an  amalgam,  by  triturating  leaf  gold  with  seven  * 
two.  times  its  weight  of  mercury  in  a  marble  mortar  with  a  glass 

pestle,  and  then  expelling  the  mercury  by  means  of  a  pow- 
erful lens  in  the  height  of  summer,  or  dissolving  it  out  by 
pure  nitric  acid* 

Jttiotber  mode    The  preseot  writers  recommend  rather  to  precipitate  a 

*K*Hnmen*lcd.  solution  of  muriate  of  gold  by  a  solution  of  sulphate  of 
iron  at  a  minimum,  filtering,  aud  washing  the  precipitate 
with  water  acidulated  by  muriatic  acid,  in  order  to  dissolve 
out  the  oxide  of  iron  mingled  with  the  precipitated  gold. 
When  the  gold  is  thoroughly  dried,  it  is  in  the  state  of  a 
deep  brown  powder,  though  in  the  metallic  state;  all  metals 
losing  their  brilliancy  by  being  minutely  divided. 

Scintionof        To  prepare  the  oxide  of  gold  precipitated  by  potash, 
tbey  direct  one  part  of  nitric  acid  at  40°  [*p.  gr.  1*306]  , 
to  be  mixed  with  four  of  muriatic  acid  at  12*  (l -089);  and 
cupelled  gold  to  be  heated  with  eight  times  its  weight  of 

«  this  menstrfium  in  a  matrass  with  a  long,  narrow  neck, 

till  it  bails  gently.  When  no  more  gold  will  dissolve  at 
this  temperature,  the  solution  is  to  be  poured  off,  and 
evaporated  to  dryness  in  another  matrass  by  a  gentle  fire. 
The  residuum  of  this  evaporation  is  to  ba  dissolved  in  dis- 
tilled water,  and  filtered. 

*  «  — 

precipitated  by'  The  ti^«rec*  solution  is  to  be  treated  with  potash,  to 
separate  from  it  the  oxide  of  gold :  but  in  this  there  are 
great  difficulties,  and  the  whole  cannot  be  thrown  down, 
without  part  of  it  being  reduced  to  the  metallic  *tate. 

•  Journal,  vol.  XXX,  p.  948. 

The 
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The  cause  of  this  is  not  known  ;  but  Ihe  authors  ascribe  it, 
1,  to  the  formation  of  a  soluble  triple  muriate,  which  takes 
place  when  the  potash  is  poured  into  the  solution  bf  mu- 
riate 6f  gold:  2,  to  the  excess  of  acid  always  present  in  this 
muriate:  3,  to  the  more  or  less  caustic  state  of  the  alkali 
employed :  4,  to  the  greater  or  less  quantity  of  this  sub- 
stance added  to  the  muriate  of  gold. 

When  a  solution  of  caustic  potash  is  poured  into  aOxWeof  f«i« 
saturated   solution  of  gold  by  muriatic  acid,  a  yellow  fa^.™** 
precipitate  is  formed*,  which,  when  collected  on  a  filter, 
does  not  amount  to  more  than  40  grs  of  oxide  from  73  grs 
of  the 'metal  in  the  solution.    The  remaining  liquid  is  of  a  triple  m«ri~ 
a  very  deep  colour,  and  contains  a  triple  muriate  of  gold  f"1*  j^?tm**nsi 
and  potash.    A  fresh  quantity  of  the  caustic  alkali  will  frt)m  whicfc* 
cause  no  farther  precipitation,  unless  the  liquid  be  kept  more  a!W*U 
several  hours  in  a  gentle  heat:  but  in  this  case  a  new  J,"fd0^£wn 
precipitate  will  fall  down,  extremely  bulky,  aud  of  a  deeper  poid  apparcnt- 
colour  than  the  former,  and  apparently  at  a  different  Jj^* 
degree  of  oxidation.    Several  weeks  are  necessary  to  com-  oxtdatiou. 
plete  the  precipitation;   and  even  at  last  a  certain  portion 
of  gold  will  remain,  which  must  be  throwu  down  by  a  slip 
of  tin,  if  we  would  lose  nothing. 

If  the  solution  of  gold  be  very  acid,  tj^e/e  will  be  scarce-  Supetfluout 
ly  any  perceptible  precipitation:   and  this  icight  be  ex-  a^[j^n0^ lJj 
pectcd,  as  the  alkali  finds  a  sufficient  quantity  of  free  avoided, 
acid,  to  form  muriate  of  potash  enough  for  the  production 
of  the  triple  salt.    Indeed  no  precipitation  at. all  ought  to 
take  place,  when  the  solution  is  extremely  acid :  but  here 
experience  does  not  eutirely  agree  with  therory,  for  a  very 
small  quantity  of  oxide  of  gold  is  always  produced. 

The  causticity  of  the  potash  is  of  great  importance;  p™sticit7 ** 
for,  if  the  neutral  carbonate  be  employed,  no  change  will  j*,*^* 
take  place  without  the  assistance  of  heat    This,  expelling  Actio*  of  it* 
a  considerable  portion  of  carbonic  acid  gas,  will  alter  the  «vb«»at*. 
colour  of  the  solution  from  yellow  to  greenish,    if  it  be  « 
then  filtered,  traces  of  the  purple  oxide  of  gold  will  be 
found ;  and  it  will  effervesce  with  acids,  having  its  fine 
golden  colour  restored.    A  few  drops  added  to  a  glass  of 
water  will  not  colour  it;  but,  if  the  water  be  acidulated, 

•  It  is  accessary  to  employ  best. 

tht 
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Cry«al«  pr«.  the  colour  will  instantly  appear.  The  sane  solution  yields 
daced.  by  cvapomtion  white,  transparent,  alkaline  crystals,  inter- 

spersed  with  black  spots.  These  crystals  dissolve  in  water 
without  colouring  jt;  and  on  filtering  the  solution  it  passes 
through  transparent,  leaving  a  little  gold  on  the  filter. 
The  addition  of  any*  acid  however  causes  its  colour  to  re- 
appear. 

Their  nature.      What  is  the  chemical  nature  of  the  crystals  obtained? 

Though  this  was  not  minutely  ascertained  for  want  of 
time,  it  appears  certain,  that  they  were  composed  of  car- 
bonic and  muriatic  acid,  potash,  and  geld :  but  whether 
constituting  a  quadruple  salt,  a  trisule,  or  two  salts,  one  the 
triple 'muriate  of  gold  and  potash,  the  other  subcarborrate 
of  potash,  the  author*  cannot  say ;  nor  could  they  form 
uny  judgment  from  the  figure  of  rhe  salt. 

Carbonate  of     (lt  may  not  be  amiss  to  observe,  that,  in  an  impure 

potash  scpa-    nitromuriatic  solution  of  gold,  saturated  carbonate  of  pot- 
rates  copper        ,     .,i         •  •  u  »  t  . 
from  go'.d.           will  precipitate  the  copper,  without  throwing  down  the 

gold,  if  no  heat  be  employed. 
Too  rhuch  al-     As  too  large  a  quantity  of  alkali,  added  to  a  solution 

^inploye4°     °^  mar',lte  °^  8°^»        cause  a  portion  of  the  precipitated 
oxide  to  be  redissolved;  it  is  necessary,  to  add  the  alkali 
cautiously,  boil  the  solution  at  every  addition  of  alkali, 
»   and  separate  the  precipitate  by  filtration,  whenever  a  sensi- 
ble quantity  appears. 
The  oxide  to     The  precipitate  must  be  washed  but  slightly,  it  being: 
li«hUyhCd  bUt  PBrtly  soluble  in  water,  as  Mr.  Vauquelin  remarked  ;  and 
it  must  be  dried  in  the  shade  and  in  a  cool  place,  otherwise 
it  will  be  a  mixture  of  oxide  and  metallic  gold. 
Test  of  its  It  may  be  known  whether  the  oxide  be  pure,  by  treating 

purity.  with  muriatic  acid,  which  in  this  case  will  dissolve  it 

completely;  bnt,  if  it  be  mixed  with  metallic  gold,  part 
.  '  will  remain  undissolved. 
Oxide  preci-      The  oxide  of  gold  precipitated  by  tin,  which  Dr.  Chres- 
pitaied  by  tin.  t^n  ulso  ^commends,  may  be  obtained  either  with  metallic 

tin,  or  with  its  solution. 
Precipitate         For  the  first,  slips  of  tin  well  cleaned  are  to  be  put  into  an 


ith  rcetallic 


tin. 


aqueous  solution  of  muriate  of  gold.  These  will  soon  be 
covered  with  a  layer  of  pulverulent  matter,  of  a  colour  more 
or  less  deep:  which  will  be  renewed  several  times,  after  being 

removed 
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removed.  When  this  ceases  to  be  reproduced,  the  liquor  is 
to  be  filtered,  and  the  precipitate  washed  in  distilled  water, 
dried  in  the  shade,  and  powdered.  This  is  the  purple  powder 
of  Cassius. 

If  the  oxide  of  gold  be  precipitated  by  a  solution  of  tin,  it  Precipitate 
is  of  importance,  that  the  tin  be  in  a  fixed  state  of  oxidation, 
otherwise  the  product  will  vary  both  in  its  nature  and  quan- 
tity. A  uniform  solution  may  always  be  obtained  by  dissolv*  Preparation  of 
ing  slips  of  tin  in  muriatic  acid  at  12°  [1*089],  filtering,  eva-  ^  *>lut»n. 
porating  to  the  point  of  crystallization,  dissolving  the  crystals 
in  pure  water,  and  filtering  again.  Part  of  this  solution 
should  immediately  be  mixed  with  the  liquid  muriate  of 
gold  ;  and  the  union  of  the  two  salts  produces  a  precipitate, 
which  should  be  increased  by  adding  fresh  quantities  of  the 
muriate  of  tin,  as  long  as  any  thing  is  thrown  down;  after 
which  the  precipitate  is  to  be  washed,  dried,  and  powdered. 
The  quantity  obtained  appears  to  depend  on  the  quantity  of 
water  added  to  the  solutions  of  gold  and  tin.  The  more  they 
are  diluted,  the  more  tin  is  thrown  down.  One  drachm  of 
gold,  the  solution  of  which  was  mixed  with  ten  quarts  of 
water,  mixed  with  a  very  dilute  solution  of  tin,  yielded  near 
five  drachms  and  half  of  a  very  fine  purple  precipitate. 

It  does  uot  appear  to  be  a  matter  of  indifference  which  of  Difference  be 
these  two  precipitations  is  used.   When  metallic  tin  is  em-  twe*n  .the  lwo 
ployed,  the  precipitate  is  brown  ;  and  the  gold,  if  not  in  the  P"*'1"**^ 
metallic  state,  is  nearly  approaching  it.    On  the  contrary, 
the  precipitate  produced  by  muriate  of  tin  at  a  minimum  of 
oxidation  is  of  a  deep  purple  colour ;  and,  though  it  contains 
a  little*  metallic  gold,  has  much  more  of  the  oxides  of  gold 
and  of  tin  ;  whence,  it  is  obvious,  the  efficacy  of  the  two  pre- 
parations cannot  be  the  same. 

The  muriate  of  gold  is  so  greedy  of  moisture,  that  it  soon  Muriate  of 
deliquesces,  whence  it  can  be  employed  only  in  the  liquid  i^iS.*1*" 
state;  and,  as  its  great  causticity  renders  even  this  difficult, 
pr.Chrestien  thought  of  uniting  il  with  the  muriate  of  *oda ; 
thus  producing  a  triple  muriate,  less  deliquescent,  and  less 
caustic. 

For  this  purpose  a  solution  of  muriate  of  gold  in  distilled  Triple  muriate 
water,  obtained  at.  described  above,  is  to  be  employed  ;  and  °ff°to  sad 
it  is  particularly  important,  that  this  salt  has  uot  an  excess  of 

acid. 
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i  * 
acid.  Into  this  solution  is  to  be  poured  an  aqueous  solution 

>      "  of  pure  decrepitut<*d  muriate  of  soda,  so  as  to  combine  an 

equal  quantity  of  the  di  v  salt  with  the  gold  dissolved.  The 

two  solutions  being;  mixed,  the  fluid  is  to  he  evaporated  by 

u  gentle  heat  in  a  glass  capsule,  taking  care  to  stir  it  wetl 

toward  the  end  of  the  process.  When  the  mass  is  sufficiently 

drj ,  it  it<  to  be  powdered  while  hot  in  a  glass  or  stone  mortar ; 

and  the  powder  is  to  be  kept  from  moisture,  which  it  attracts 

in  a  slight  degree. 

Management      In  this  preparation  the  management  of  the  fire  is  of  great 

of  thttftre  ini*  importance:  for,  if  the  desiccation  of  the  salt  be  not  carried 
porta  nt. 

far  enough,  it  will  contain^oo  much  ocid ;  and,  if  it  be  nrged 
too  far,  it  will  be  in  part  decomposed,  and  mixed  with  a  little 
gold. 

Dr.Chrwtien'a  The  enljghtened  physician,  who  extols  the  use  of  these 
and*  of  tow  preparations,  employs  them  externally  and  internally  ;  but 
preparation^  recommends  them  to  be  mixed  with  other  substances,  lest 
their  action  should  he  too  violent,  if  given  alone.  Thus  for 
a  long  time  he  did  not  give  the  triple  muriate  of  gold  and 
soda  otherwise  than  mixed  with  twice  4ts  weight  of  a  powder 
composed  of  starch,  charcoal,  and  the  lake  used  by  painters* 
As  the  alumine  of  the  last  however  might  take  up  a  portion 
of  the  muriatic  acid,  and  the  charcoal  might  revive  the  gold, 
Dr.  Chrestien  changed  this  powder  for  that  of  liquorice  root,  ^ 
orris  root,  kc. 

Beside  this  he  joined  the  compounds  of  gold  with  extracts 
of  the  attenuant  plants;  sugar  with  which  be  forms  lozenges ; 
sirups,  iu  which  he  dissolves  them,  kc.  He  mixes  them  also 
with  Galen's  cerate,  wheu  he  wishes  to  promote  suppuration , 
and  with  lard,  when  he  would  employ  them  in  frictions  on 
the  soles  of  the  feet  after  the  method  of  Cyrillo. 
Thu  imlfr.  The  writers  of  the  present  article  do  not  approve  the  com- 
bination of  the  preparations  of  gold  with  these  different  sub" 
stances,  a9  all  vegetable  and  animal  substances,  dissolved  or 
not,  revive  gold  from  its  acid  solution.  They  recommend 
them  to  be  given  alone,  or  dissolved  iu  distilled  water :  or 
at  least,  if  they  must  b<~>  mixed,  \  j  mix  them  as  short  a  time  . 
as^possible  before  they  are  used. 

ln$tanw*of  lu  tm*  *a-v  **r"  ^"P^4^  asserts  that  he  has  found  pod 
tko  efficacy    effects  from  them  in  siphylitic  complaints,   iu  a  chancre 

corroding 
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Corroding  one  of  the  corpora  cavernosa  he  found  them  of  of  the  prepar- 
real  advantage  :  but  the  moat  striking  instance  of  their  effi-  alion*  °* 
Cacy  was  in  a  cancerous  ulcer,  that  had  destroyed  the  upper 
lip,  attacked  the  soft  parts  of  the  nose  and  left  cheek,  de- 
.  stroyed  the  square  bones  [os  carres],  and  rendered  the  max* 
.jllary  bone  carious.    Being  called  to  a  consultation  with 
Dr.  Payen  on  this  very  serious  case,  in  which  all  the  common 
methods  had  been  tried  in  vain,  Dr.  Du portal  hoped  to  op* 
-  pose  the  progress  of  the  disease  by  the  use  of  Dr.  Chrestien'a 
medicine  assisted  by  attenuant  extracts*    Jn  consequence 
the  patient  was  directed  daily*  to  rub  into  the  gums  the  triple 
muriate  of  gold  and  soda  ;  and  to  take  oxide  of  gold  precipi- 
tated by  potash,  with  pills  composed  of  the  extracts  of  white 
henbane,  hemlock,  and  sharp-pointed  toadflax.    The  ulcer 
was   daily  washed   with  Sydenham's  liquid  laudanum, 
sprinkled  over  with  powder  of  red  bark  and  camphor,  am}, 
dressed  with  a  digestive  in  which  oxide  of  gold  was  mixed*      ■<  •. 
Under  this  treatment,  which  has  been  continued  two  months 
gradually  increasing  the  dose  of  the  substances,  the  ulcer 
has  assumed  a  promising  appearance;  the  carious  points 
have  disappeared ;  the  suppuration  furnishes  laudable  pus 
in  moderate  quantity ;  the  patient  daily  improves  in  flesh 
and  strength  ;  an/d  there  is  every  reason  to  believe,  that  this  ; 
evident  melioration  will  continue.  That  it  cannot  be  ascribed  :  , 

to  the  means  employed  in  conjunction  with  the  preparations 
of  gold  is  evident,  for  they  had  been  used  previous  to  these 
without  effect. 


IV. 

Experiments  on  the  Existence  of  Water  tn  Muriate  of  Ammonia 
formed  by  the  Combination  of  Muriatic  Acid  and  A  mm  on  i- 
Goeses.    By  Mr.  John  Murray,  Lecturer  on  Che* 
Edinburgh. 


To  Mr.  NICtf  OLSON. 

SIR, 

I  Have  beeu  prevented  by  different  circumstances  from 
bestowing  any  attention  until  lately  on  the  objections,  which  ™^*Zr$ 
Vol.,  XXXII  July  1912.         O  have 
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have  been  made  to  the  experiment  in  my  last  communica- 
tion proving  the  existence  of  water  in  muriatic  acid  gas. 
This  t  have  little  reason  to  regret,  as  the  deficiency  has  been 
%    amply  supplied  \ty  the  cfttidid  communication  from  Dr. 

Dt"fiBi!?ocbk  Bo8loclc  and  Dr»  Trail1  iu  tl,e  supptemeut  to  your  last  vo- 
»nd  Trail.  lurae.  From  the  care  with  which  their  experiment  appears 
to  have  been  conducted,  it  must  be  regarded  as  uearly  deci- 
sive of  the  question  at  issue ;  and  the  result  coinciding  so 
exactly  with  that  which  1  had  stated  to  be  obtained,  while  it 
is  at  variance  wiih  that  affirmed  by  Messrs.  Davies,  I  might 
probably  spare  myself  the  ta*k  of  taking  any  notice  of  the 
observations  of  my  opponent.  As  I  have  executed  some  ex- 
periments however,  which  occurred  to  me  on  this  subject,  a 
brief  account  of  the  results  may  not  be  unacceptable  to  your 
chemical  readers. 

Admivions  of     It  has  been  admitted,  that  the  experiment  which  I  have 
its  opponents.  bought  forward,  if  accurate,  fs  conclusive, on  the  subject  of 
this  discussion.    It  has  also  been  admitted,  that  when  the 
experiment  is  performed  in  the  manner  I  described,  the  re- 
sult is  that  which  I  stated  to  be  obtained — a  sensible  and 
even  a  considerable  portion  of  water  being  produced,  wheli 
the  salt  formed  by  the  combination  of  muriatic  acid  and  am- 
Attempt toob-  moniacal  passes  is  exposed  to  heat.  But  to  obviate  the  con- 
nate the  con-  c|osion  from  this  it  has  been  asserted,  that  the  salt,  while  it 
from  it* 

is  transferring  from  the  vessel  in  which  it  is  formed  to  that 
in  which  it  is  heuted,  absorbs  water  from  the  atmosphere,  and 
that  this  is  the  source  of  the  water  it  affords.  This  explan- 
ation has  been  given  on  the  authority  of  Mr.  Davy,  who,  it 
it  stated,  performed  the  experiment  without  obtaining  water 
when  this  source  of  fallacy  was  avoided.  And  Mr.  J.  Davy, 
who  it  seems  was  disposed  to  doubt  of  the  accuracy  of  my 
experiment  before  he  knew  of  this  mode  of  accounting  for 
its  result,  states,  that  he  was  informed  of  it  by  his  brother ; 
who  farther  told  him,  thut,  if  he  heated  the  salt  without  ex- 
posure to  the  air,  he  would  obtain  no  water.  He  accordingly 
made  the  experiment  as  it  U  described  in  your  Journal  (vol* 
XXXJ,  p.  314),  and  round  no  water  to  be  produced  ;  but 
when  the  experiment  was  made  in  the  manner  I  had  performed 
it,  "  water  in  no  inconsiderable  quantity  was  evolved:"  and 
tWiJf,'  it  is  added,  »*  we  have  a  demonstration,  that  the  water 

librated 
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Unrated  in  Mr.  Murrey's  experiment  was  not  derived  from 

the  muriatic  gas,  but  from  the  atmosphere.'* 

It  might  have  been  expected,  that  the  first  step  theae  That  muriate 

gentlemen  would  hare  taken,  when  they  assigned  this  as  the  J^™"™'^ 

source  of  the  water  obtained,  would  have  been  to  piove  it*  ir*wn  the  air 

reality;  and  to  show  by  experimental  evidence,  that  the  «alt  ^J^nwi 

on  which  they  operated  has  the  power  of  attracting  water 

from  the  atmosphere.    No  such  evidence  however  is  given ; 

but  the  existence  of  this  property  is  inferred  from  the  result 

of  an  experiment,  which  may  have  arisen  from  causes  alto^ 

get  her  dine  re  tit.    Admitting  for  a  moment  the  accuracy  of  The  expert* 

their  experiment,  the  obtaining  water  when  the  salt  is  heat-  v«cDl  °^r»  • 

r  •  ~>  Messrs.  Da-net 

ed  after  exposure  to  the  air,  while  none  is  obtained  when  it  not  conclusive, 
is  heated  without  this  exposure,  is  no  proof,  that  the  water 
in  the  former  case  has  been  absorbed  from  the  atmosphere  ; 
for  in  making  the  experiment  in  these 'two  modes,  the  sole 
difference  is  not  the  admission  or  exclusion  of  the  air,  nor  is 
the  sole  operation  of  the  air  that  of  affording  moisture ;  there 
are  other  circumstances  of  difference"  equally  important,  and 
which  it  is  easy  to  perceive  must  influence  the  result. " 

Thus  the  principal  difficulty  in  the  original  experiment,  so  Principal  4\L 
as  to  render  it  conclusive,  arises  from  the  volatility  of  the  Jjjjjj l" ^ 
ammomucat  salt,  and  the  inconsiderable  interval  of  temper-  riment. 
ature  between  that  point  at  which  any  water  it  may  contain 
can  be  separated  from  it  by  heat,  and  that  point  at  which  ihe 
salt  itself  will  pass  into  vapour.    In  consequence  of  this  it 
roust  require  a  nice  regulation  of  temperature  to  obtain  the 
oue  effect  without  the  other;  and  from  this  very  circum- 
stance, even  had  water  not  been  obtained  in  the  experiment 
as  I  first  performed  it,  it  could  not  have  been  affirmed,  that 
it  did  not  exist  in  the  salt.    Now  this  difficulty  it  is  obvious  This  partfcu- 
is  much  greater,  when  heat  is  applied  to  a  thin  layer  of  salt  JjdJ  "J^*  Jj 
encrusted  over  the  whole  internal  surface  of  a  retort,  than  executing  \%. 
when  it  is  applied  to  the  same  quantity  of  salt  collected  in 
mass  at  the  bottom  of  a  retort ;  and  it  mutt  indeed  be  nearly 
impracticable  to  apply  the  heat  in  the  former  case  with  such 
a  precise  adaptation  to  the  relative  volatilities  of  the  water 
And  the  salt,  as  to  expel  the  former  without  volatilizing  the 
latter.    If  the  heat  therefore  it  kept  sufficiently  low  not  to 
volatilize  the  salt,  and  especially  if  care  is  taken  to  keep  it 

O  a  still 
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still  lower  than  ,  this,  it  is  possible,  that  tjiere  may  ,b  , 
do  apparent  production  of  water.  If  the  salt  top  has  any 
I  ■*  t  r  power  of  absorbing  water,  . inferior  even  to  what  these 
gentlemen  suppose,  it  is  evident,  that  the  portion  of  it  in, 
the  upper  part  and  curvature  of.tlie  neck  of  the  retort  must 
vr  absorb  the  small  portion  of  water,  that  may  be  volatilize^ 

and  ought,  on  by  a  modem t«  Jieut  applied  to  the  salt  at  the  bottom,  or 

cil?le,0toIp^n"  in  ihe  boJ>*  °f  the  retort  ;  and  according  therefore  to  the 
vent  the  ap-    assumption  they  themselves  maintaiu,  no  water  ought  to 

water°Ce°f    *PPW  io  mode  °f  making  the  experiment,  even, 

Other  o*]*:-  tbough  the  salt  may  contain  it.  Farther,  if  auy  pressure 
tions  to  tfteir  is  present  io  consequence  of  the  arrangement  by  which  the 
•xperunertt.     ^  u  cxc|uded?  (an(l  Mr.  Davy's  t^rimeDi  js  not  ittflici_ 

ently  described,  to  enable  us  to  determine  whether  this  were 
the  case  or  not,)  this  must  retard  or  prevent  the  separation, 
of  the  water.  And  lastly,  wheu  the  air  is  excluded,  that 
agency  of  it  by  which  it  promotes  the  transition  of  every  sub- 
stance into  vupoujby  heat,  lately  so  well  illustrated  by  Goy- 
Lussac*,  is  prevented  from  operating;  and  the  same  result 
with  regard  to.  the  expulsion  of  water  ip  vapour  from  any 
matter  containing  it  cannot  be  obtained,  as  when  a  commu- 
»  •  nication  with  the  atmosphere  is  preserved.  It  was  to  ob- 
viate Borne  of  these  circumstances,  that  I  performed  the  ex- 
periment in  the  manner  in  which  it  was  originally  executed, 
£\\  of  them,  however  are  neglected  by  Messrs*  Davies,  though 
it  is  obvious,  that  their  influence  must  be  important;  and 
£q  account  fpr  the.  result  they  are  said  to  have  obtained,  the 
supposition  is  .introduced  of  the  salt  attracting  water  from 
Jhe  atmosphere,  without  any  experimental  evidence  being 
gi vein  that  it  has  any  such  poyer.  ,  T  . 

The  cause  J,  was  satisfied  prjor  to, any  experimental  investigation,  tba^ 
loathe  a°»m^ ir- tlie  CttUse  tlmn  top^eticajly^ssigncd  is  altogether  fallacious, 
anee  of  water 

When*isolubl©:S^$Unc*  a^racts  water  from  the  atmosphere, 
fallacious.  -  k  COI>tinues  to  attract  it.  until  it  becomes  humid,  and  is  at 
•length  dMsolfed.  This  is  the  pa>e  with  potash,  muriate  of 
lime,  acetate  of  .potash,  and  .uuii'vil  every  salt  known  to  ab- 
*ovb  water  from  the  air ;  and  it  follows  from  the  very  property 
itself.  The  del'u|ucscent  bubttance  imbibfs  water  in  conse- 
quence* of  the  strong  attraction  it  has  to  it;  and  this  attrso 
Jtion  must  continue operate,  until  un  equilibrium  between 

•  Mi-moircs  D'Aicueil,  torn,  j,  p.  20«.  it 
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it  and  t  h«  force  of  cohesion  is  attained  ;  and  in  a  soluble  sub- 
stance therefore  must  continue  u mil  it  is  dissolved.  No  such' 
property  belong**  however  to  muriate  of  ammonia;  every 
chemist  knows,  that  in  an  atmosphere  in  a  common  state  of 
dryness  it  is  not  deliquescent,  but  remains  dry  for  any 
length  of  time.    There  is  no  reason  to  belirve,  that  it  is  ca- 
pable of  absorbing  water  short  of^  that  quantity,  which  shall 
produce  sensible  humidity;  and  it  is  altogether  an  extrava- 
gant assumption,  that  it  can  absorb  water  with  such  rapidity, 
as  in  a  few  minutes  to  imbibe  that  considerable  quantity 
which  it  yields  when  exposed  to  heat.    With  regard  to  any 
hygrometric  effect  from  the  loose  pulverulent  state  of  the  The  salt  can- 
salt,  it  is  not  less  extravagant  to  suppose,  that  it  could  rot  hygro- 
operate  so  speedily,  or  to  such  an  extent  as  is  necessary  lb'     ,  ^* 
account  for  the  result  of  the  experiment;  or  that  it  could 
operate  after  the  salt  had  been  heated,  so  as  to  enable  it  to 
afford  the  quantity  which  even  then  it  yields*. 

Fortunately  the  determination  of  this  point  is  not  attended  The  point  ea- 
with  any  peculiar  difficulty.    It  may  be  ascertained  by  ex-  »il>  detcrmin- 
periment,  whether  the  salt  does  absorb  water  or  not  from  the  **' 
air,  and  whether  the  water  which  it  yields  when  heated  is  1 
derived  from  this  source. 

I  first  performed  the  experiment  of  heating  the  salt  with-  Experiment 
out  its  having  been  exposed  to  the  air.    In  a  small  retort,  described, 
over  dry  quicksilver,  I  combined  in  successive  portions  25 
cubic  inches  of  ammoniacal  gas,  which  had  been  dried  by 
exposure  to  lime,  with  muriatic  acid  gas,  which  had  been 
exposed  to  muriate  of  lime,  adding  at  the  end  an  excess  of 
ammoniacal  gas  to  fill  the  retort.  The  retort  was  then  turned 
over  in  such  a  manner,  that  the  extremity  of  its  neck  was 
kept  under  the  quicksilver,  and  an  inverted  jar  filled  with" 
quicksilver  was  placed  over  it.  The  body  of  the  retort  being 
surrounded  with  sand,  heat  was  applied  by  an  Argand's  lamp 

•  After  the  vail  has  a.Torded  water  by  being  heated,  1  had  found  it 
to  afford  an  additional  portion,  when  it  is  exposed  to  a  stronger  heat. 
It  is  also  stated  in  your  Journal  (vol.  XXXI,  p.  997,)  that  water  may 
be  obtained  from  the  salt  successively  by  heating  it  repeatedly,  if  it  is 
exposed  to  the  atmosphere  for  a  few  minutes  each  time  -r  and  it  is  added, 
that  in  this  way  1  might  have  obtained  water  to  the  amount  of  thrice 
the  weight  of  the  salt.  No  doubt,  if  the  salt  thus  absorbs  water,  it  may., 
continue  to  afford  it  to  fifty  times  its  weight. 

with 
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with  a  double  wick;  and  afterward  the  heat  was  applied  to 
the  naked  retort.    In  about  teo  minute?  moisture  appeared 
in  the  neck,  aud  continued  to  accumulate,  so  that  a  dew 
covered  a  space  of  about  two  inches  in  length,  and  united 
into  small  globules.     At  the  end  of  the  experiment  the 
•alt  was  found  to  be  sublimed  entirely  into  the  upper  part 
of  the  body  of  the  retort,  aud  the  curvature  of  its  neck. 
Thi*  r*i>mted     This  experiment  was  repeated  under  different  forms.  In 
in  different     one,  the  two  gasses  were  combined  in  small  successive 
wars*  portions  in  the  upper  part  of  a  long  glass  tube  oeer  dry 

quicksilver.    The  combination  being  completed,  the  tube, 
which  had  such  a  degree  of  curvature  towards  the  m  iddle  of  it, 
that,  when  placed  horizontally,  its  extremity  could  be  kept 
immersed  in  quicksilver,  was  turned  over  into  this  horizontal 
position,  and  ignited  charcoal  was  placed  around  part  of  it, 
so  that  heat  was  communicated  to  its  closed  extremity,  where 
the  salt  was  collected,  sufficient  to  volatilise  it.  Moisture 
in  this  case  also  w  as  condensed  on  the  sides  of  the  tohe.  And 
ia  all  the  experiments,  which  were  performed,  sensible 
quantities  of  water  were  obtained*. 
Explore  of  %     I  next  repeated  the  experiment  in  another  form.  The  salt 
aw*Jbr  I5'°hh<l  ****  *ortne<*      tne  combination  of  the  gasses  in  the  retort,  or 
no  direct  on   in  the  tube  as  before.    But  previous  to  applying  heat  to  it, 
the  mult.      it  was  left  exposed  for  fifteen  minutes  to  the  air.    The  ex- 
tremity of  the  neck  of  the  retort  or  of- the  tube  beiug  then 
immersed  in  quicksilver,  heat  was  applied  us  before,  and  as 
nearly  as  possible  in  the  same  manner,  and  to  the  same  ex- 
tent.- ,  The  condensation  of  moisture  was  soon  apparent,  but 
the  quantity  was  not' greater,  so  far  as  could  be  estimated, 
*       thau  was  obtained  from  the  salt  heated  without  having  been 
exposed  to  the  atmosphere.    This  exposure  therefore,  when 
the  other  circumstances  of  the  experiment  were  the  same, 
had  no  influence  on  the  result. 
Ixperimentto     I  next  proceeded  to  ascertain  by  more  direct  e*perimeot, 

ascertain,  whether  the  salt  does  attract  any  moisture  or  not  from  the 
whether  the 

atmosphere,    A  glass  bottle  of  the  capacity  of  six  cubic 

•  A  few  of  tne  words  toward  the  clone  of  this  paragraph  were  so 
obliterated  by  the  seal,  that  it  was  accessary  to  supply  them  by.  cow. 
jscture.  C. 
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inches  wan  filled  with  dry  ammoniacal  gas;  muriatic  acid  .t,t  ltt(>ct 
g*s,  which  had  been  exposed  to  muriate  of  lime,  was  added  moisiure, 
to  it  over  dry  quicksilver,  and  successive' portions  of  the  two 
gasses  were  introduced,  until  about  24  cubic  inches  of  mu-  / 
rintic  acid  gas  hud  been  combine*!,  the  salt  formed  condensing 
over  nearly  the  whole  internal  surface  of  the  bottle.  It  whs 
then  filled  with  dry  ammoniacal  gas,  and,  a  stopper  fitted  to 
It  being  introduced  under  the  quicksilver,  it  was  removed,' 
and  accurately  weighed  in  a  very  sensible  balance.  The 
stopper  wus  removed  for  u  moment  to  allow  the  ammoniacal 
gas  to  escape,  and  atmospheric  air  to  enter  in  its  place.  The 
bottle  gained  immediately  0*6  of  a  grain  in  weight  from  the 
substitution  of  the  one  air  for  the  other.  The  stopper  was 
again  removed,  and  was  placed  in  the  scale,  and  no  farther 
weight  wus  gained.  At  the  end  of  five  minutes  it  remained 
perfectly  the  same,  at  the  end  of  ten  minutes' it  still  remained 
exactly  balanced ;  at  fifteen  minutes  it  was  still  stationary; 
at  twenty  minutes  there  appeared  to  lie  a  very  slight  indi- 
cation of  increase  of  weight  in  the  bottle  ;  at  the  end  of  half 
an  hour  from  the  commencement  of  the  weighing  this  was 
more  apparent,  and  amounted  to  about  9°  on  the  scale  of 
the  balance ;  at  the  end  of  an  hour  it  had  increased  to  5°; 
and  at  the  end  of  two  hours  to  10*.  This  total  increase  was 
found  equal  to  0*5, of  a  grain;  the  salt  collected  from  the 
bottle  weighed  13  grs ;  being  wrapped  loosely  in  paper  it  re- 
mained perfectly  dry  ;  and  after  two  days  its  weight  was 
found  to  be  as  nearly  as  possible  the  same. 

The  result  of  this  experiment  proves,  that  muriate  of  proves  that  it 
ammonia  formed  by  the  combination  of  muriatic  acid  and  doCi  noi- 
ammoniacal  gassea  absorbs  no  moisture  from  the  air,  or  at 
least  none  which  can  account  for  the  production  of  water 
from  it  when  it  is  ex|»osed  to  heat.  Two  or  three  minutes 
are  sufficient  to  transfer  it  from  the  vessel  in  which  it  is 
formed  to  that  in  which  it  is  heated.  During  this  time, 
and  even  for  15  minutes,  it  does  not  absorb  the  smallest 
portion  of  moisture,  for  it  gains  no  weight  whatever;  at  the 
end  of  an  hour  the  increase  of  weight  was  not  more  than 
0*25  of  a  grain;  and  the  total  increase  at  the  end  of  two 
hours  was  not  equal  to  one  fourth  of  the  weight  of  water, 
which  the  salt  yields  by  heat.    Nor  is  there  auy  certaiuty, 

that 
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?  <1iat  any  part  of  this  increase  of  weigbt  arose  from  the 

absorption  of  humidity.    It  was  more  probably  owing  to 
the  amrooniacal  gas  not  being  entirely  expelled,  when  the 
stopper  was  first  withdrawn,  but  beiug  retained  by  a- slight 
force  in  the  interstices  of  the  salt,  and  being  only  slowly 
deUched  by  the  atmospheric  air.    It  was  also  not  a  uniform 
result,  and  iu  a  subsequent  experiment,  in  which  the  gasses 
were  combined  iu  a  globe  furnished  with  a  stop  cock, 
there  was  rather  a  very  slight  diminution  of  weight.  The 
two  experiments  therefore  are  conclusive  in  proving,  that 
this  salt  does  oot  absorb  humidity  from  the  atmosphere. 
Farther  proof     One  other  experiment  afforded  a  very  satisfactory  der. 
thai  it  (foot     melioration,  that  the  muriate  of  ammonia  formed  by  the 
combination  of  its  constituent  gasses  has  no  power  of  ab- 
sorbing water,  either  by  chemical  attraction,  or  by  what  is 
named  hygrometric  affinity.    In  the  experiment  in  which 
water  was  expelled  from  the  salt  by  heat,  the  mouth  of  the 
retort  or  of  the  tube  was  closed,  and  the  moisture  cen- 
densed  on  its  sides  was  thus  submitted  to  the  action  of  the 
salt  in  the  most  favourable  manner;  it  must  therefore  have 
been  quickly  absorbed,  had  the  salt  any  power  of  attracting 
water,  such  as  has  been  supposed  ;  but  it  remained  without  • 
-any  diminution  for  a  number  of  hours;  and  even  afte? 
twenty-four  hours  the  globules  of  water  remained  apparent, 
It  is  impossible  to  conceive  a  resuh,  which  can  prove  more 
satisfactorily  that  the  salt  has  no  such  power. 
These  experi-     These  experiments  then  I  consider  as  conclusive  in 
n   u  conc,u- refuting  the  supposition,  by  which  it  has  been  attempted 
to  account  for  the  water  afforded  by  this  salt  when  it  is. 
heated,  that  it  is  water  which,  it  has  absorbed  from  the  at- 
mosphere. It  is  found,  that  it  affords  water  when  it  is  heated 
without  having  been  exposed  to  the  atmosphere ;  that  the 
quantity  it  does  afford  is,  as  nearly  as  can  be  estimated, 
as  great  us  that  which  it  yields  when  it  has  been  previously 
exposed;  that  it  does  not  absorb-  humidity  from  atmos- 
pheric air  in  its  usual  state  of  dryness;  and  that  it  does 
not  even  reabsorb  the  water,  which  has  been  expelled  from 
it  by  heat.    The  original  experiment  then,  I  trust,  1  may 
consider  as  remaining  in  full  force,  and  as  affording  a1 
conclusive  proof  of  the  existence  of  water  in  muriatic  acid 
gas,  and  a  proof  of  course  of  the  falsity  of  the  hypothesis 
whjch  Mr.  Pavy  has  endeavoured  to  defend,  J 
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I  have  no  wish  to  enter  on  the  diseimion  of  the  rema?n-  Remarks  on 

ina:  observations  of  Mr.  J.  Davy  in  his  lust  communication.  Wr*  Davy,• 

■  »«     ii   i  i  •         ,3,t  communi- 

I  only  feel  myself  called  on  to  make  one  or  two  remarks  ori  cation. 

his  assertion  with  regard  10  the  accuracy  of  his  own  and  his 
brother's  experiments,  and  the  inaccuracy  of  mine.  He 
thinks  proper  to  say,  that  all  niy  experiments  have  been  found 
to  be  incorrect ;  that  I  have  advanced  no  arguments,  that 
have  not  been  answered,  no  experiments,  the  accuracy  of 
which  has  been  admitted.  [  shall  merely  meet  these 
assertions  bv  recalling  in  a  very  brief  manner  to  the  notice 
of  your  readers,  the  fact  originally  established  by  my  ex- 
periments, the  various  kinds  of  dctiiar'  which  Messrs,  , 
Davies  gave  to  them,  and  the  admission  which  they  have 
at  length  been  compelled  to  yield  to  them. 

At  the  commencement  ot  this  controversy  1  had  affirmed,  ThccoDversion 

that,  when  dry  carbonic  oxide,  hidrogen, 'and  oximuriatic  ot  c?rb.on'c 

'  .  .    oxtde  into  car- 

acid  gas9es  are  submitted  to  mutual  action,  the  carbonic  bonic  acid  by 

oxide  disappears,  and  carbonic  acid  is  obtained.  They  ox|taimat|C 
opposed*  to  this  the  supposition,  that  the  conversion  of  car-  nnt  denied  bj 
bonic  oxide  into  carbonic  acid  was  owing  to  the  decompo-  Messrs.  Bavies 
si tion  of  water  admitted  to  examine  the  product;  or  to  the 
^presence  of  atmospheric  air,  or  the  intermixture  of  a  com- 
pound of  oximnriatic  acid  and  oxigen  in  the  nxiiuuriaiic* 
gas  1  employed:  and  they  affirmed,  that,  when  these 
■ources  of  fallacy  were  avoided,  and  particularly  when  am- 
monia was  employed  to  condense  the  product,  the  carbonic 
oxide  remained  unchanged,  and  no  carbonic  acid  was 
formed*.  Though  sutisued  of  the  futility  of  these  sup- 
positions, I  repeated  the  experiment  with  this  variation; 
and  still  obtained  the  same  result,  the  disappearance  of  the 
carbonic  oxide,  and  the  production  of  carbonic  acid  when 
the  salt  formed  by  the  ammonia  was  decomposed  by  an 
acid.  Still  Messrs.  Davies  attempted  to  deny  these  re- 
sults; and  to  support  them  in  this  denial  they  had  recourse 
to  some  very  singular  methodsf.  Thty  repeated  my  ex- 
periment to  prove  it  incorrect,  but  instead  of  executing  it 
in  the  manlier  in  which  I  had  performed  it,  as  common 

(candour,  und  common  accuracy  required,  they  diminished 

.  •  •        •  t 

•  Journal,  vol.  XXVIII,  p.  200,  &c.  vol,  XXIX,  p.  935. 
.  t  U"d>  T°l-  XXIX,  p.  42,  189. 
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the,  proportion  of  hidrogen  to  less  than  one  half,  (using 
four  measures  to  ten  of  carbonic  oxide  instead  of  equal  . 
measures)  thus  not  only  altering  it  in  a  material  circuro-  • 
stance,  but  withdrawing  as  far  as  possible  the  very  circura- 
stance,  which  1  had  held  essential  to  its  success.  %  And  to 
prove,  that  the  results  of  tny  experiments  had  arisen  from 
the  presence  of  atmospheric  air,  or  of  moisture  in  the  ga»ses, 
they  brought  forward  an  experiment,  in  which  both  these 
were  allowed  to  operate,  instead  of  being  excluded ;  and 
then  contended,  that  the  partial  conversion  of  carbonic 
oxide  into  carbonio-acid,  which  they  did  obtain,  arose  from 
the  very  sources  of  fallacy,  which  it  ought  to  have  been 
their  rare  to  exclude,  but  which  they  thus  chose  to  admit, 
tfcm  admitted     At  length,  after  all  these  attempts,  Mr.  J.  Davy  an- 
Davy  fiounced  the  discovery  of  a  new  gas,  a  compound  as  he 

supposed  of  oximuriatic  acid  and  carbonic  oxide,  by  the 
operation  of  which  he  farther  supposed  the  formation  of 
carbonic  acid  might  be  accounted  for  in  conformity  to  his 
brother's  hypothecs;  aud  then  heat  once  admitted  what 
1  had  uniformly  asserted,  and  what  he  and  bis  brother  had 
before  a*  steadily  denied,  that  the  carbonic  oxide  disappears, 
and  that  carbonic  acid  is  obtained,  when  the  ammoniacat  * 
salt  is  decomposed  by  an  arid.  "  Repeating  my  experi- 
ment on  the  ex(>osure  of  the  three  gasses  to  light,**  he 
detected,  **  after  the  addition  of  ammonia,  no  traces  of  car- 
bonic oxide;"  aud  he  perceived  *•  an  effervescence  of  the 
•*  ammouiacal  salt  with  nitric  acid,"  which  effervescence  he 
farther  admits  to  be  owing  to  carbonic  acid*.  These  are 
the  precise  results  i  had  obtained.  How  then  can  Mr.  J. 
Davy  venture  to  assert,  that  there  art  no  experiments  of 
mine  t  he  accuracy  of  which  has  been  admitted?  or  how  does 
he  reconcile  the  admissions  he  now  makes  with  the  former 
positive  assertions  by  himself  and  his  brother,  that*  in  the 
mutual  action  of  these  three  gasses,  the  carbonic  oxide  re- 
mains unchanged,  and  no  carbonic  acid  is  formed? 
■±     v      There  is  one  mode  indeed,  by  which  he  throws  some 

l>«t  *JW  tf>  Or  i        r     l  r* 

effected  iiuli-  obscurity  over  this  result  ot  the  coutroversy.    He  inoiu- 
'?*  tai:is,  that  the  production  of  carbonic  acid  in  these  experi- 

ments is  effected  tu  au  indirect  mode;  the  oximuriatic  acid 

»  • 

•  Journal,  tol*  XXX,  p.  90,  vol.  XXXI*  p.  Sll. 

and 
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Mid  the  carbonic  oxide  he  supposes  combine  und  form  an 
acid  gas,  which  unites  with  the  ammonia;   and  when  the 
salt  formed  by  this  union  is  decomposed  by,  on  acid,  this 
gas  be  imagines  decomposes  water,  and  forms  muriatic 
and  carbonic  uc'rds.    I  have  already  given  ray  reasons, 
which  I  need  not  repeat,  for  considering  every  thing  re- 
lating to  this  gas. as  at  present  in  the  highest  degree  doubt- 
ful ;  and  with  regard  to  its  supposed  agency  in  decomposing 
water  I  also  pointed  out  to  him  an  inconsistency  in  his  inconsistency 
statement,  which  he  calls  imaginary,  but  which  is  real,  and  j^^f^ 
remains  still  unexplained.    While  he  supposed,  by  a  very  explained, 
circuitous  mode  of  reasoning,  that  it  decomposes  water,  I 
observed  to  him,  that  he  had  not  ascertained  the  fact;  and 
that  he  had  even  stated  as  one  of  the  properties  of  this  gas,  that 
1t  is  •«  very  slowly  absorbed  by  water,"  a  statement  directly 
at  variance  with  the  supposition,  that  it  decomposes  water;  . 
for  the  result  of  this  decomposition  must  be  an  instanta- 
neous reduction  of  volume  by  the  absorption  of  the  muriatic 
acid,  which  is  one  of  its  products,  and  a  rapid  absorption 
of  the  carbonic  acid,  which  is  its  other  product*    He  has 
accordingly  *>ince  stated,  that  the  gas,  immediately  on 
coming  into  contact  with  water,  is  decomposed,  and  con- 
verted into  carbonic  and  muriatic  acid  gasses :  and  he  adds 
44  in  my  first  notice  of  the  gas  1  mentioned  its  being  ap- 
parently slightly  absorbed  by  water  only  among  its  roost 
obvious  qualities,  those  which  made  the  first  impression  on 
me,  and  led  roe  to  consider  it  as  a  new  substance.'* 
But  be  forgets  to  explain  how  in  a  result  so  obvious,  and 
in  which  there  appears  to  be  no  room  for  fallacy,  he  should 
first  have  found,  that  this  gas  is  very  slowly  absorbed  by 
water;  and  afterward,  wheu  I  had  pointed  out  to  him  that 
this  was  incompatible  with  his  supposition  that  it  decom- 
poses water,  that  he  should  have  discovered,  that  immedi- 
ately on  coming  into  contact  with  water  it  is  resolved  into 
muriatic  and  carbonic  gasses,  which   must  be  quickly 
absorbed. 

These  are  points  however,  on  the  consideration  of  which  fvtherre. 
*  it  is  not  necessary  to  enter.    Whatever  importance  may  be  marks  on  the 
attached,  to  them  as  connected  with  the  discussion  on  the  ,ub^cct*  # 
nature  of  oximuriatic  acid,  they  are  of  no  importance  in 

regard 
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Fattherre-     regard  to  the  ultimate  results  of  the  ex  pertinents.'  TW 
mark*  on  thequestion  io  th;9  point  of  ^  ig  not  Hdw  e*rboW  acid'  i» 
•object.        forine<J>  whether  directly  or  indirectly, '  b'ti  t  whether  it  v*1 
formed  at  all.    Messrs.  Davies  affirmed,  in  contradiction' 
to  what  I  Mated,  that  it  is  not  formed,    Mr.  J.' Davy  now 
admits,  that  it  is  formed r;  and  he  may  account  as  he  is  able 
for  these  opposite  assertions:   or,  to  remove  4he  slight 
ambiguity  which  arises  from  involving  the  statement  of  the 
fact  of  the  production  of  carbonic  acid  with  the  Jncfuiry  as 
to  the  ruanner  in  which"  it  is  produced,  let  the  question  be 
restricted  to  the  effect  on  the  carbonic  oxide.    1  had 
uniformly  affirmed,  that  it  disappear  .    Messrs.  Davie* 
asserted,  as  the  results' of  repeated  experiments,  'that  it 
remains  unchanged*.    But  Mr.  J.  Davy  now  tells  us, 
that  it  does  disappear,  so  that  rio  traces  of  it  can  be  dis- 
covered after  the  addition  of  ammonia.    On  this  1  shall 
offer  no  comment,  but  rest  satisfied  with  the  simple  state- 
ment of  the  fact ;  and  if  Mr.  J.  Davy  after  this  thinks 
proper  to 1  repeat  his  assertioos  on  the  accuracy  of  his  and 
x  his  brother's  experiments,  and  on  the  inaccuracy  of  miner 

I  shall  certainly  not  feel  it  incumbent  on  me  to  take  any 
notice  of  them.  Allow  roc  to  add,  that  I  regret  having 
been  compelled  to  make  these  observations;  but  1  conceive 
I  should  be  wanting  in  what  I  owe  to  myself,  did  1  not 
repel  assertions  so  injurious  and  unwarranted;  and  1  believe 
1  have  done  *o  in  terms  less  severe  than  what  the  occasion 
might  justirX  •  ■■■         *  .  . 

Wlvat  farther  relates  to  the  general  reasoning  on  this 
controversy*  1  leave  altogether  to  the  judgment  of  your 
Sir  H.  Vz\y\  readers.    Mr.  J.  Davy  "  confesses  himself  totally  at  a  toss 
opinio*)  not  a  to  understand"  how  I  have  shown  what  he  calls  the  theory 
ritcory.         ^       ^^gj.  (though  strictly  speaking  it  is  entitled  to 
neither  of  these  appellations)  to  be  an  hypothesis:  he  still 
considers  it  he  informs  us  as  an  expression  of  facts  in  all  its 
essential  parts,  to  the  exclusion  of  hypothesis;  and  I  have 
advaured  it  seems  no  arguments,  that  have  not  been 
*   *       answered.  , 

I  had  supposed  Mr.  J.  Davy  to  have  been  peculiarly 

unfortunate  in  his  attempts  to  answer  these  arguments;  and 

..  .    •  •  •  *  i  j  . 

•  Journal,  vol.  XXV'ill,  p.  901,  vol.  XXIX,  pp.  49,  835. 
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had  supposed  the  question,  whether  this  doctrine  is  a 
theory  or  an  hypothesis,  to  have  been  brought  into  thai 
point  of  view,  that  it  was  too  obvious  to  bear  any  farth«t/' 
discussion.    I  may  be  mistaken  in  this;   but  still  I  cannot 

persuade  myself,  that  there  is  any  necessity  for  my  entering 
on  any  recapitulation  or  extension  of  the  arguments  I  have 
employed.  With  many  of  your  readers  they  may  have 
more  weight  than  with  my  opponents;  and  my  want  of 
success  in  the  latter  tespedt,  it  is  possible,  may  be  owing 
not  so  much  to  deficiency  in  the  argument,  as  in  the  per- 
son to  whom  it  is  addressed;  for  one  who,  like  Mr.  J. 
Dnvv,  could  not  distinguish  between  an  inference  from  a 
fact,  and  the1  expression  of  the  fact  itself*;  who  could 
confound  au  insulated  fact,  which  his  hypothesis  did  not 
explain,  with  an  ultimate  fact  of  which  no  explanation  was 
to  he  expected,  and  who  could  call  this  fact  one  of  the. 
axioms  of  the  sciencef ;  can  hardly  be  expected,  even  with 
tbejmoBt  candid  dispositions',  to  discriminate  very  accurately 
between  the  nicer  limit*,  by  which  theory  and  hypothesis 
are  defined,  1  shall  not  attempt  therefore  to  convince  this 
gentleman,  but  shall  leave  him  iu  full  possession  of  the 
belief  (if  he  seriously  entertains  it)  that  he  has  answered  all 
myiargument^,  refuted  all  my  experiments,  and  established 
his  brother's  opinion  as  a  genuine  theory. 

I  shall  only  add,  that  the  late  progress  of  chemical  .Rrla'Ioa  of 

discovery  has  shown,  that  there  is  nothing  peculiar  in  the  raurut,c  a^'* 

J  .    .  »   .  .  to  water  not 

relation  of  muriatic  acid  to  water,  such  as  is  maintained  peculiar. 

iu  the  common  doctrine.  The  able  researches  of  Gay« 
Lussac  and  Thenard  and  of  Bcrthollet  have  sjiown,  that 
all  the  more  powerful  acids,  the  sulphuric,  nitric,  phos- 
phoric, and  fluoric,  Contain  combined  water,  from  which 
they  cannot  be  obtained  free  in  an  insulated  state.  Those 
of  your  readers,  who  feel  an  interest  on  this,  subject,  will 
find  a  summary  of  these  researches  iu  the  supplement  to  the  " 
second  edition  of  my  System  of  Chemistry,  lately  published. 

1  huv$  the  honour  to  be,    ,    '  *  -  ,  ' 
Your  most  obedient  servant, 


I  1- 
SI 


Edinburgh,  May  31,  1812. 


JOHN  MURRAY*. 


*  Journal,  vol.  XXIX,  pp.  39,  19s. 
t  Ibid,  vol.  XXVI 11,  pp.  199,  302. 
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The  obierrations  in  each  line  of  the  Table  apply  to  a  period  of  twenty-four  hours 
tttgiotiiof*  at  9  A.  M.  on  the  day  "indicated  in  the  first  coluuip.  A  da9h  denote*  that 
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NOTES. 

Fifth  Month.  4, 5, 6,  Much  dew.  7.  Windy.  8.  Windy: 
cirro-cumulus  and  cumulo-stratus:  wind  S.  above  :  thua- 
der  clouds:  the  evening  twilight  was  luminous  and  coloured: 
the  clouds  dispersing,  aud  scattered  in  loose  flocks  over  the 
rich  ground  of  the  western  sky,  presented  a  striking  appear- 
auce.  9.  Shower  very  early :  Wind  S.  cirrus,  cirro-cumulus: 
evening,  much  wind.  10.  A.  m.  overcast :  a  gale  from  the 
W«  with  much  cloud:  showers:  p.  m.  clear  and  pleasant; 
H.  A  shower  early :  cumulo-stratas  prevails.  12.  Showers. 
13.  A  thunder  shower,  with  hail,  about  3  p.  m.  14.  Show- 
ers. 15,  17.  Cloudy,  windy.  18.  A.m.  small  rain:  wind 
N.  gentle:  p.  m.  sunshine.  19-  A.  m.  Wind  E.  pretty 
strong:  clouds  of  different  kinds,  with  haze  above:  p.  m. 
thunderclouds:  in  the  evening  came  on  a  violent  thunder 
storm,  which  lasted  several  hours;  it  was  chiefly  to  the  S. 
and  W.  The  appearances  were  very  similar  to  those  of  the 
destructive  hail  storm,  which  occurred  herein  the  same 
month,  and  on  the  same  day  of  the  month,  and  nearly  at  the 
same  time  of  the  day,  in  1809:  sheets  of  blue  and  white 
lightning  came  in  quick  succession,  with  an  almost  conti- 
nual rolling  of  thunder.  We  had  however  no  hail  (being only 
on  the  flank  of  the  storm)-  but  sudden  and  heavy  showers  of 
warm  rain;  which  was  of  the  same  amount  in  the  uj^per  as 
in  the  lowergvuge.  Atl  1,  p.  m.  wind  N.  E.  it  still  ligbtued 
far  in  the  N.  20.  A.  m.  wiud  W.  cloudy  and  misty.  S3. 
About  uoon,  during  a  shower,  it  thundered  to  the  sooth* 
ward.  29*  A  little  thunder  to  the  S.  W.  about  4  p.m.  with 
a  few  drops:  wet  night.  31.  Au  electric  shower  about  9, 
a.  m.  Nimbi :  windy  night* 

RESULTS. 

Winds  variable. 

{Urometer:  highest  observation  30  87  inches;  Inwort  29 '50  inches. 
Mean  of  the  period  ^9  8io  inches. 

Thermometer :  highest  observation  76" ;  lowest  $5°  * 

Mean  of  the  period  55'4$*.  ». 

Evaporation  4  08  inches.    Rain  9  36  inches. 

Plaistow.  L.  HOWARD. 

Sixth  month,  lfifl. 
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Account  of  the  Pitch  Lake  of  the  Island  of  Trinidad*  Bt/ 
Nicholas  Nugest,  M.  D.t  ,  Hon.  Mem.  of  the  Geo/,  Soc,0 

KING  desirous  to  visit  Jthe  celebrated  Lake  of  Pitch, 
5^nlh?rf   pwiou»l3Mo  my  departure  from  the  island  of  Trinidad,  I 
embarked,  with  that  intention  in  the  mouth  of  October, 
1807,  in  a.  small  vessel  at  Port  Spain.    After  a  pleasant 
sail  of  about  thirty?  miles  down  the  gulf  of  Paria,  we 
amtrediU(t  therpotnt  :la  Hjra^^.,,80  called. by  the  Fretieh  from 
lit*  characteristic  featnrc- :  It  .  is  a  considerable  headland, 
about  eighty  feet ^aJipve  the  .level  of  the  sen,  and  per- 
haps two  miles  long  and  twQ!  broad.,    We  landed  on  the 
-jsqutbern^ideof  the  point,  attlie  plantation  oCMr»  Vessigny: 
a*  the  <ho**drfw  neeMb*  shore,  I  was  struck-' with  the  ap- 
pearance of  a  ipeky.  blu#  or  small  promontory  of  a  reddish 
Jpovn  colour,  vejy  [different  from  the  pitch  which  I  had  efc- 
VorceUin  jas-  pected  to  find  on  the  -white  «bore.    Upon  examining  this 
#p4t»  I  found  it  composed  rof-  a  substeace  coresponding  to 
l.be  porcelain  jebpejN.of(,rnik>eralogist«,  e,eueraily  of  a  red 
{tpjour,  where  at  had  been 'exposed'  to  tlw  weather,  but  of 
iA^tslo^e  blue  ia  theriuSeiipr  i  at  i*  a  very  hard. stone. with 
%cottchpuiaJ  fmctui^,soci#  degpeeiof  lintre,  and  is  perfectly 
opefce^even  at  tht  pdgffA;*in*Qme  places,  from  the  action  of 
the  auyit  was  of  a  reddish*  bryeUowish  brown,  and  an  earthy 
appearance.  1  wished  to  have  devoted  mpretifnet©  the  inves- 
tigation uf«  hat  in  thrflartfcua^eoftlie  Wernerian  school  isterm- 
adtthe  ^o^noftic^tlatwnaot  this  spot,  but  my  companions 
were  anxious  to  proceed.    We  ascended  the  hill,  which  wae 
entirely  composed  of  tWrocavto  the  plantation,  where  we 
procured  a  negro  guide,  who  conducted  us  through  a  wood 
The  lake  de-   about  three  quarters  of  a  mile.    We  now  perceived  a  strong 
sulphureous  and  pitchy  smell,  like  that  of  burning  coal,  aud 
soon  after  had  a  view  of  the  lake,  which  at  first  sight  appeared 
to  be  an  expanse  of  still  water,  frequently  interrupted  by 
clomps  of  dwarf  trees,  or  islets' of  rushes  and  shrubs:  but 

•  Trans,  of  the  Geol.  Society,  vol.  I,  p.  69. 
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bn  a  nearer  approach  we  found  it  to  be  in  reality  an  exten- 
sive plain  of  mineral  pitch,  with  frequent  crevices  and 
chasm*  filled  with  water.    The  singularity  of  the  scene  was 
oltogether  so  great,  that  it  was  some  titrte  before  ]  could  re- 
cover from  my  surprise  so  as  to  investigate  it  minutely. 
The  surface  of  the  lake  is  of  the  colour  of  ashes,  and  at  this 
season  was  not  polished  or  smooth  so  as  to  be  slippery;  the 
hardness  or  consistence  was  such  as  to  bear  any  weight," 
and  it  was  not  adhesive,  though  it  partially  received  the 
impression  -of  the  foot ;  it  bore  us  without  any  tremulous 
motion  whatever,  and  several  head  of  cattle  were  browsing 
on  it  in  perfect  security.    In  the  dry  season  however  the 
surface1  is  much  more  yielding,  and  must  be  in  a  state  ap- 
proaching to  fluidity,  as  is  shown  by  pieces  of  recent  wood 
and  other  substances  beiug  enveloped  in(it.    Even  large  Branches  of 
branches  of  trees,  which  were  a  foot  above  the  level,  had  in  f^JJ^ve  ito 
some  way  become  enveloped  in  the  bituminous  matter.    The  loped  with 
interstices  or  chasms  are  very  numerous,  ramifying  antl  Plteh- 
joining  in  every  direction,  and  in  the  wet  season  being  filled  p^ms  to  lhe 
with  water,  present  the  only  obstacle  to  walking  over  the 
surface;  these  cavities  are  generally  deep  in  proportion  to 
their  width,  some  being  only  a  few  inches  in  depth,  others 
several  feet,  and  many  almost  unfathomable:  the  water  in  <iiled  with 
them  i*  good  and  uocontaminated  by  the  pitch  ;  the  people  8°°"  water, 
of  the  neighbourhood  derive  their  supply  from  this  source,  and 
refresh  themselves  by  bathing  in  it :  fish  arecaught  in  it,  and  containing 
particularly  a  very  good  species  of  mullet.  The  arrangement 
of  the  chasms  is  very  singular,  the  sides,  which  of  course 
are  formed  of  the  pitch,  are  invariably  shelving  from  the 
surface,  so  as  nearly  to  meet  at  the  bottom,  but  then  they 
bulge  out  towards  ench  other  with  a  considerable  degree  of 
convexity.  This  may  be  supposed  to  arise  from  the  tendency 
in  the  pitch  slowly  to  coalesce,  whenever  softened  by  the 
intensity  of  the  Sun's  rays.    These  crevices  are  known  oc- 
casionally to  close  up  entirely,  and  we  saw  many  marks  or 
seams  from  this  cause.    How  these  crevices  originate  it  may 
not  be  so  easy  to  explain.    One  of  our  party  suggested, 
that  the  whole  muss  of  pitch  might  be  supported  by  the 
water,  which  made  its  way  through  accidental  rents,  but  in 
the  solid  state  it  is  of  greater  specific  gravity  than  water,  for 
Vol.  XXXIL-  July,  1812.  P  several 
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Islets  in  the  several  bits  thrown  into  the  pools  immediately  sunk*.  The 
lake  (I  call  it  so  because  I  think  the  common  name  appro- 
priate enough)  contains' many  islets  covered  with  fang  gnu* 
and  shrubs,  which  are  the  haunts  of  birds  of 'most 'exqui- 
site plumage,  as  the  pools  are  of  snipe  and  plover.  Alli- 
gators are  also  said  to  abound  here,  but  it  was  not  our  lot  to 
Its  extent.  encounter  any  of  these  animals.  It  is  not  easy  to  state  pre- 
cisely the  extent  of  this  great  collection  of  pitch;  the  line 
between  it  and  the  neighbouring  soil  is  not  always  well  de- 
fined, and  indeed  it  appears  to  form  the  substratum  of  the 
surrounding  tract  of  land.  We  may  say,  however,  that  it  is 
bounded  on  the  north  and  west  sides  by  the  sea,  on  the 
south  by  the  rocky  eminence  of  porcelain  jasper,  before 
mentioned,  and  on  the  east  by  the  usual  argillaceous  soil 
of  the  country;  the  main  body  may  perhaps  be  estimated 
at  three  miles  in  circumference  ;  the  depth  cannot  be  ascer- 
tained, and  no  subjacent  reek  or  soil  can  be  discovered. 
Vegetation  on  Where  the  bitumen  is  slightly  covered  by  soil,  there  are 
isathu^oT*  p'antatWjns  °f  cassava,  plantains,  and  pine  apples,  the  last  of 
which  grow  with  luxuriance,  and  attain  to  great  perfection. 
There  are  three  or  four  French  and  one  English  su<par 
estates  in  the  immediate  neighbourhood  ;  our  opinion  of 
the  soil  did  not,  however,  coincide  with  that  of  Mr.  Ander- 
son, who,  »n  the  account  he  gave  some  years  ago,  Oiought 
The  surface  of  vvrY  ^rtl'e»  ^l  worthy  of  remark,  that  the  main  body 
the  pitch       of  the  pitch,  which  may  properly  he  called  the  lake,  is  situ- 

that^fth*0  ttte  h'£her  tnan  tue  "dj«»»»|?  la»d>  a»d  that  you  descend 
neighbouring  by  a  gentle  slope  to  the  sea,  where  the  pitch  is  much  con- 
,and  taminated  by  the  sand  of  the  beach.    During  the  dry  *ea- 

rd  hnhedry"  fl0n»  as  1  nave  before  remarked,  this  pitch  is  much  softened, 
season.         s0  that  different  bodies  have  been  known  slowly  to  sink  in 
it ;  if  a  quantity  be  cut  out,  the  cavity  left  will  he  shortly 
fi  led  up:  and  I  have  heard  it  related,  that  when  the  Spa- 

•  Ticces  of  asphaltum  arc,  I  believe,  frequently  found  floating  on 
the  Dead  Sea  in  Palestine,  but  this  arises  probably  from  the  extraor- 
dinary specific  gravity  of  the  waters  of  that  lake,  which  Dr.  Mareet 
found  to  be  121 1.  Mr.  Hatcbett  states  the  specific  gravity  of  ordi. 
nary  asphaltum  to  vary  from  1  023  to  l  itis,  but  in,  two  varieties  of 
that  of  Trinidad  it  was  as  great  as  l  33b  and  1744,  which  led  Mr. 
Hatcbett  to  form  a  conjecture,  which  I  shall  afterwards  notice. 

■ 
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niards  undertook  formerly  to  prepare  the  pitch  for  economi- 
cal purposes,  and  had  imprudently  erected  their  cauldrons  i 
on  the  very  lake,  they  completely  souk  in  the  course  of  a  ' 
night,  so  as  to  defeat  their  intentions.  Numberless  proofs 
are  given  of  its  being  at  times  in  this  softened  state:  the 
negro  house*  of  the  vicinage,  for  instance,  built  by  driving 
posts  in  the  earth,  frequently  are  twisted  or  sunk  on  one 
side,  in  many  places  it  seems  to  have  actually  overflown 
like  lava,  and  presents  the  wrinkled  appearauce  which  a 
sluggish  substance  would  exhibit  in  motion. 

This  substance  is  generally  thought  to  be  the  asphaltnm  The  tubctancs 
of  naturalists:,  in  different  spots  however  it  presents  different tarics  much, 
appearances.    In  some  parts  it  is  black,  with  a  splintery 
conchoidal  fracture,  of  considerable  specific  gravity,  with 
little  or  no  lustre,1  resembling  particular  kinds  of  coal,  and 
so  herd  us  to  require  a  severe  blow  of  the  hammer  to  detach 
or  break  it ;  in  other  parts,  it  is  so  much  softer,  as  to  allow 
one  to  cut  out  a  piece  in  any  form  with  a  spade  or  hatchet, 
and  in  the  interior  is  vesicular  and  oily;  this  is  the  charac- 
ter of  by  far  the  greater  portion  of  ttie  whole  mass;  in  one 
place,  it  bubbles  up  in  a  perfect  fluid  state,  so  that  you 
rooy  take  it  up  in  a  cup,  and  I  am  informed,  that  in  one 
of  the  neighbouring  plantations  there  is  a  spot  where  it  is 
of  a  bright  colour,  shiniug,  transparent,  and  brittle,  like 
bottle  glass  or  resin.    The  odour  in  ull  these  instances  is  it  smells  of 
strong  and  like  that  of  a  combination  of  pitch  and  su  lphur.  *ulPbur  > 
No  sulphur  however  is  any  where  to  be  perceived,  but  from 
the  strong  exhalation  of  that  substance  and  the  affinity  which 
is  known  to  exist  between  the  fluid  bitumens  and  it,  much 
is,  no  doubt,  contained  in  a  state  of  combination;  a  bit  of  melts  la  the 
the  pitch  held  in  the  candle  melts  like  sealing  wax,  and  »^ 
bums  with  a  light  flume,  which  is  extinguished  whenever  easoa cooling, 
it  is  removed,  and  on  cooling  the  bitumen  hardens  again. 
From  this  property  it  is  sufficiently  evident,  that  this  sub- 
stance may  be  converted  to  many  useful  purposes,  and  ac- 
cordingly it  is  universally  U6ed  in  the  country  wherever  Used  as  pitch, 
pitch  is  required  ;  and  the  reports  of  the  naval  officers  who 
have  tried  it  are  favourable  to  its  more  general  adoption; 
it  is  requisite  merely  to  prepare  it  with  a  proportion  of  oil. 
tallow,  or  common  tar,  to  give  it  •  sufficient  degree  of  fluid- 
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s  •  ity.    Iu  this  point  of  view,  this  lake  is  of  vast  national 

importance,  and  more  especially  to  a  great  maritime  power. 

f.  It  is  indeed  singular,  that  the  attention  of  government 

Its  importance  o        *  o 

lathis  view,  ahould  not  have  been  more  forcibly  directed  to  a  subject  of 
such  magnitude :  the  attempts  that  have  hitherto  been  made 
to  render  it  extensively  useful  have  for  the  most  part  been 
only  feeble  and  injudicious,  uud  have  consequently  proved 
abortive.  This  vast 'col  iectiou  of  bitumen  might  in  all  pro- 
bability afford  an  inexhaustible  supply  of  an  essential  article 
of  naval  stores,  and  being  situate  ou  the  margin  of  the  sea 
could  be  wrought  and  shipped  with  little  inconvenience  or 
expense0.  It  would  however  be  great  injustice  to  Sir 
Alexander  Cochrane  not  to  state  explicitly,  that  he  has  at 
various  times,  during  his  long  and  active  command  on  the 
Leeward  Island  station,  taken  considerable  pains  to  insure  a 
proper  and  fair  trial  of  this  mineral  production  for  the  highly 
important  uses  of  which  it  is  generally  believed  to  be  capa- 
ble. But  whether  it  has  arisen  from  certain  perverse  occur- 
v  rences,  or  from  the  prejudice  of  the  mechanical  superintend* 
ants  of  the  colonial  dock  yards,  or  really,  as  some  have 
pretended,  from  an  absolute  unfitness  of  the  substance  in 
question,  the  views  of  the  gallant  admiral  have  been  inva- 
riably thwarted,  or  his  exertions  rendered  altogether  fruitless. 
Not  fairly  I  was  at  Antigua  in  1809t  wheti  a  transport  arrived  laden 
tried.  with  this  pitch  for  the  use  of  the  dock  yard  at  English  Har- 

bour: it  had  evidently  been  hastily  collected  with  little  care 
or  zeal  from  the  beach,  and  was  of  course  much  contaminated 
with  sand  and  other  foreign  substances.  The  best  way 
would  probably  be  to  have  it  properly  prepared  on  the  spot, 
and  brought  to  the  state  in  which  it  may  be  serviceable, 
A  preservative  previously  to  its  exportation.  1  hove  frequently  seen  it 
■gainst  worms,  used  to  pay  the  bottoms  of  small' vessels,  for  which  it  if 
particularly  well  adapted,  as  it  preserves  them  from  the  nu- 
merous tribe  of  worms  so  abundant  in  tropical  countriesf. 

*  This  island  contains  also  a  great  quautity  of  valuable  timber,  and 
several  plants  which  yield  eaecllent  hemp. 

f  The  different  kind*  of  bitumen  have  always  been  found  particularly 
obnoxious  to  the  class  of  insects ;  there  can  be  little  doubt  but  that  they 
formed  ingredients  in  the  Egyptian  compound  for  embalming  bodies, 
'    and  the  Arabians  are  said  to  avail  themselves  of  them  in  preserving  the 
trappings  of  their  horses.   Vide  Jameson's  Mineralogy. 
*  There 
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There  seems  indeed  oo  reason  why  it  should  not,  when  duly 
prepared  and  attenuated,  be  applicable  to  all  the  purposes 
of  the;  petroleum  of  Znote,  a  well  known  article  of  commerce 
in  the  Adriatic,  or  that  of  the  district-  in  Burtnah,  where 
400000  hogsheads  are  said  to  be  collected  annually*. 

It  is  observed  by  captain  Mallet,  in  his  Short  Topogra-  Bitumen 
phical  Sketch  of  the  Island,  that  «  near  Cape  la  Brea  (la  jjj^JJJ!  £f  w 
*'  Brave)  a  little  to  the  south-west,  is  a  gulf  or  vortex,  bouruig  sea. 
"  which  in  stormy  weather  pushes  out,  raising  the  water 
*•  five  or  six  feet,  and  covers  the  surface  for  a  considerable 

distance  with  petroleum  or  tar;"  and  he  adds,  that  «*  ort 
<«  the  east  coat>t,  in  the  Bay  of  Mayaro,  there  is  another 

gulf  or  vortex,  similar  to  the  former,  which  in  the 
«*  months  of  March  and  June  produces  a  detonation  like 
«•  thunder,  having  some  flame  with  a  thick  black  smoke, 
«*  which  vanishes  away  immediately;  in  about  twenty-four 
«•  hours  afterward  is  found  aloug  the  shore  of  the  bay  a 
««  quantity  of  bitumen  or  pitch,  about  three  or  four  inches 
«•  thick,  which  is  employed  with  success".    Captain  Mallet  Land  swallow- 


quotes  Gumilla,  as  stating  in  hie  Description  of  the  ®? 
Orinoco,  that  about  seventy  years  ago,  *«  a  spot  of  land  on 
«*  the  western  coast  of  this  island,  near  half  way  between 
«'  the  capital  and  Indian  village,  sunk  suddenly,  and  waa 
44  immediately  replaced  by  a  small  lake  of  pitch,  to  the 
*'  great  terrourof  the  inhabitants". 

1  have  had  no  opportunity  of  ascertaining  personally  Probably « 
whether  these  statements  are  accurate,  though  sufficiently  '^^0*"^^ 
probable  from  what  is  known  to  occur  in  other-  parts  of  the 
world ;  but  I  have  been  informed  by  several  persons,  that 
the  sea  in  the  neighbourhood  of  la  Braye  is  occasionally 
covered  with  a  fluid  bitumen,  and  in  the  south-eastern  part 
of  the  island  there  is  certainly  a  similar  collection  of  this 
bitumen,  though  of  less  exteut,  and  many  such  detached 
spots  of  it  are  to  be  met  with  in  the  woods  :  it  is  even  said, 
that  an  evident  Hue  of  communication  may  thus  be  traced 
between  the  two  great  receptacles.  There  is  every  proba- 
bility, that  in  all  these  cases  the  pitch  was  originally  fluid, 

•  Vide  Aikio's  Dictionary  of  Chemistry,  quoted  from  Captain  Cox 
in  the  Aaiatic  Researches 
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and  has  since  become  inspissated  by  exposure  to  the  eirv  as 
happens  in  the  Dead  Sea  and  other  parts  of  th«  east. 
Geological  in-     It  is  for  geologists  to  explain  the  origin  of  this  singular 
cult  in  th'u"  .phenomenon,  and  each  sect  will  doubtless  give  a  volution  of 
country.  *     the  difficulty  according  to  its  peculiar  teuetb.  To  frame  any 
-    very  satisfactory  hypothecs  on  the  subject,  would  require  a 
more  exact  investigation  of  the  neighbouring  country,  and 
particularly  to  the  southward  and  eastward,  which  I  had  not 
an  opportunity  of  visiting.  And  it  must  be  remembered,  that 
geological  inquiries  are  not  conducted  here  with  that  facility 
which  they  are  in  some  other  parts  of  the  world  ;  the  boil  is  al- 
most universally  coveted  with  the  thickest  and  most  luxuriant 
vegetation,  and  the  stranger  is  soon  exhausted  and  overcome 
by  the  scorching  rays  of  a  vertical  huh.    Immediately  to  the 
southward,  the  face  of  the  country*  as  seen  from  la  Braye,  is 
a  good  deal  broken  and  rugged,  which  Mr.  Anderson  attri- 
butes to  some  convulsion  of  nutuie  from  subterranean  fires, 
Hot  spring*  ia  In  which  idea  he  is  confirmed  by  having  found  in  the  neigh- 
IiT  wotds°Ur"  bo"rin&  woods  several  hot  springs.  He  is  indeed  of  opinion, 
that  this  tract  has  experienced  the  effects  of  the  volcanic 
power,  which,  as  he  supposes,  elevated  the  great  mountains 
on  the  main  and  northern  side  of  the  island*.    The  pro- 
duction of  all  bituminous  substances  has  certainly  with  plau- 
sibility been  attributed  to  the  action  of  subterranean  fires  ou 
beds  of  coal,  being  separated  in  a  similar  manner  as  when 
effected  by  artificial  heat, and  thu«  they  may  be  traced  through 
the  various  transformations  of  vegetable  matter.    I  was  ac- 
Nocoalknown  cordingly  particular  in  my  inquiries  with  regard  to  the  exist- 
to  exist  here,   ence  of  beds  of  coal,  hut  could  not  learn  that  there  was  any 
certain  trace  of  this  substance  in  the  island  ;  and  though  it 
may  exist  at  a  great  depth,  I  saw  no  strata  that  indicate  it. 
A  friend  indeed  gave  me  specimens  of  a  kind  of  bituminous 
shale  mixed  with  sand,  which  he  brought  from  Point  Cedar, 
about  twenty  miles  distant;  and  I  find  Mr.  Auderson  speaks 
of  the  soil  near  the  Pitch-lake  containing  burnt  cinders,  hut 
I  imagine  he  may  have  taken  for  them  the  small  fragments 
of  the  bitumen  itself. 

An  examination  of  this  tract  of  country  could  not  fail,  I 

r 

•  Vide  79th  vol.  Pbilos.  Trsas.  j  or  Abb.  Register  for  17S9. 
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think,  to  be  highly  gratifying  to  .those  who  embrace  the  Huttonimn 
Huttonian  theory  of  the  Earth,  for  they  might  behold  thetheory' 
numerous  branches  of  one  of  the  largest  rivers  of  the  world 
(the  Orinoco)  bringing  down  so  amazing  n  quantity  of  earthy 
particles  as  to  discolour  the  seu  iu  a  most  reinarkuble  man- 
ner for  many  leagues  dUtunt9;  they  might  see  ftieM?  earthy 
particles  depositee!  by  the  influence  of  powerful  currents  on 
the  shores  of  the  gulf  of  Pari  a,  and  particularly  on  the 
western  side  of  the  island  of  Trinidad;  thev  micjht  there  find 
vast  collections  of  bituminous  substances,  beds  of  porcelaiu 
jasper,  and  such  other  bodies,  as  may  rendily  bo  supposed  to 
nrise  from  the  modiiied  action  of  heat  on  such  vegetable  and 
earthy  materials  as  the  waters  are  known  actually  to  deposit.  * 
They  would  further  perceive  no  very  vague  traces  of  subter- 
ranean fire,  by  which  these  changes  may  have  been  effected, 
and  the  whole  tract  elevated  above  the  ordinary  level  of  the 
general  loose  soil  of  the  country,  as  for  instance,  hot  springs, 
the  vortices  above  mentioned,  the  frequent  occurrence  of  , 
earthquakes,  and  two  semivolcanic  mounds  ut  Point  Icaque, 
which,  though  not  very  near,  throw  light  on  the  general  cha- 
racter of  the  country.  Without  pledging  myself  to  any  par- 

*  No  scene  can  be  more  magnificent  thrift  that  presented  on  a  near  . 

\iagnincent 

approach  to  the  north-w  estern  coast  of  Trinidad.    The  sea  is  not  only 


changed  from  a  lie'ut  green  to  a  deep  brown  colour,  hot  has  in  an  extra- 
ordinary degree*  that  rippling,  confused,  and  whirling  motion,  which 
p. rises  from  the  violence  of  contending  currents,  and  which  prevail  here 
iu  so  remarkable  a  manner,  particularly  at  those  seasons  when  the  Ori- 
noco is  swollen  by  periodical  rains,  that  vessels  arc  not  uufrequeutiy 
several  days  or  weeks  in  stemming  them,  ov  perhaps  arc  irresistibly 
borne  before  them  far  out  of  their  destined  track.    The  dark  verdure 
of  lofty  mouutains,  covered  with  impenetrable  woods  to  the  very  sum- 
mits, whence,  in  the  most  humid  of  climates,  torrents  impetuously  rush 
through  deep  raviues  to  the  sea ;  three  narrow  passages  into  the  gulf 
of  Paria,  between  rugged  mouutains  of  brown  micaceous  schist|  on  the 
cavernous  sides  of  which  the  eddying  surge  dashes  with  fury,  and  where 
a  vessel  must  necessarily  be  fur  Koine  time  embayed,  with  a  depth  of 
water  scarcely  to  be  fitbomed  by  the  lead;  prescuf  altogether  a  scene 
which  may  well  be  conceived  to  have  impressed  the  mind  of  the  navi- 
gator who  first  beheld  it  with  considerable  surprise  and  awe.  Colum- 
bus made  this  land  in  his  third  voyage,  and  gave  it  the  name  of  the  inferences  of 
Boca*  del  Drago.    From  the  wonderful  discoloration  and  turbidity  of  Columbus, 
the  water,  he  sagaciously  concluded,  that  a  very  large  river  was  near, 
aud  Consequently  a  great  contiuent. 
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ticular  system  of  geology,  I  confess  an  explanation  similar 
to  tbit  appears  to  ine  sufficiently  probable,  and  consonant 
with  the  known  phenomena  of  nature.  A  vast  river,  like  the 
Orinoco,  roust  for  ages  have  rolled  down  great  quantities  of 
woody  and  vegetable  bodies,  which  from  certain  caus.es,  as 
the  influence  of  currents  and  eddies,  may  have  been  arrested 
and  accumulated  in  particular  places;  they  may  there  have 
undergone  those  transformations  and  chemical  changes, 
which  various  vegetable  substances  similarly  situate  have 
been  proved  to  suffer  in  other  parts  of  the  world.  An  occi- 
dental fire,  such  as  is  known  frequently  to  occur  in  the  bowels 
pf  the  Earth,  may  then  have  operated  in  separating  and  driv- 
ing off  the  newly  formed  bitumen  more  or  less  combined 
with  siliceous  and  argillaceous  earths,  which  forcing  its  way 
through  the  surface,  and  afterward  becoming  inspissated  by 
exposure  to  the  air,  may  have  occasioned  sqch  scenes  as  I 
have  ventured  to  describe.  The  only  other  country  accu* 
Similar  coun-  resembling  this  part  of  Trinidad  of  which  I  recollect 

try  in  Tatar/,  to  have  read,  is  that  which  borders  on  the  gulf  of  Tarn  an 
in  Crim  Tartary :  from  the  representation  of  travellers, 
springs  of  naphtha  and  petroleum  equally  abound,  and  they 
describe  volcanie  mounds  precisely  similar  to  those  of  Point 
Icaque.  Pallas's  explanation  of  their  origin  seems  to  me  very 
satisfactory,  and  I  think  it  not  improbable,  that  the  River 
pon  and  Sea  of  Axof  may  have  acted  the  same  part  in  pro- 
ducing these  appearances  in  the  one  case,  as  theQrinoro  and 
gulf  of  Pariu  appear  to  1mve  done  in  the  other*.  It  may 
be  supposed  that  the  destruction  of  a  forest, or  perhaps  even 
a  great  Savanna  on  the  spot,  would  be  a  more  obvious  mode 
of  accounting  for  this  singular  phenomenon  ;  but,  as  I  shall 
immediately  state,  all  this  part  of  the  island  is  of  recent  al- 
luvial formation,  and  the  land  all  along  this  coast  is  daily 
receiving  a  considerable  accession  from  the  surrounding  water. 
The  Pitch-lake  with  the  *  ircnmjacent  tract,  bein:;  now  on 
the  margin  of  the  sea,  must  in  like  manner  have  had  an  origin 
of  no  very  distant  date  ;  besides,  according  to  the  above  re- 
presentation ofCapt.  Mallet, and  which  has  been  frequently 
corroborated,  a  fluid  bitumen  oozes  up  and  rises  to  the  sur- 

*  Vida  Universal  Mof .  for  Feb.  1808,  M«.  Gutaric*s  Tour  in  the 
Tauride,  or  Voyages  de  Pallas 
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face  of  the  water  on  both  aides  of  the  island,  not  where  the 
sea  has  Encroached  on  and  overwhelmed  the  ready-formed 
land,  but  where  it  is  obviously  in  a  very  rapid  manner  depo- 
siting an^l  forming  a  new  soil. 

From  a  consideration  of  the  great  hardness  th<»  specific  Mr. Ha'cheti'i 
gravity,  and  the  general  external  characters  of  the  sped-  "apportion, 
mens  submitted  a  few  years  ago  to  the  examination  of  Mr. 
Hatchett,  that  gentleman  wasted  to  suppose,  that-a  con- 
siderable part  of  the  aggregate  mass  at  Trinidud  was  not 
pure  mineral  pitch  or  asphaltum,  but  rather  a  porous  stone 
of  the  argillaceous  genus  much  impregnated  with  bitumen. 
Two  specimens  of  the  more  compact  and  earthy  sort,  an-  Specimens  an-  x 
alysed  by  Mr.  Hatchett,  yielded  about  32  and  3C  per  a!>s<rdb>' hin,« 
cent  of  pure  bitumen :  the  residuum  in  the  crucible  con- 
sisted of  a  spongy,  friable,  and  ochraceo us  stone;  and  100 
parts  of  it  afforded,  as  far  .us  could  be  determined  by  a 
single  trial,  of  silica  60.  alumine  10,  oxide  of  iron  10,  car- 
bonaceous mutter  by  estimation  1 1  ;  not  the  smallest  traces 
of  lime  could  be  discovered,  so  that  the  substance  has  no 
similarity  to  the  bituminous  limestones  which  have  been 
noticed  iu  different  parts  of  the  world*.  I  have  already 
remarked,  that  this  mineral  production  differs  considerably 
in  different  places.  The  specimens  examined  by  Mr. 
Hatchett  by  no  means  correspond  in  character  with  fhe 
great  mass  of  the  lake,  which,  in  most  cases,  would  doubt- 
leas  be  found  to  be  infinitely  more  free  from  combination 
with  earthy  substances;,  though  from  the  mode  of  origin 
which  I  have  assigned  to  it,  this  intermixture  may  be  re- 
garded as  more  or  less  unavoidable.  The  analysis  of  the 
stone  after  the  separation  of  the  bitumen,  as  Mr.  Hatchett 
very  correctly  observes,  accords  with  the  prevalent  soil  of  the 
country;  and  I  may  add,  with  the  soil  daily  deposited  by 
the  gulf,  and  with  the  composition  of  the  porcelain  jasper, 
in  immediate  contact  with  the  bituminous  mass. 

All  the  country  which  I  have  visited  in  Trinidad,  is  either  Geology  of  th*. 
decidedly  primitive  or  alluvial.    The  great  northern  range  island, 
of  mountains  which  runs  from  east  to  west,  and  is  connected 
with  the  highlands  of  Paria    on  the  continent  by  the 

V 

•  YMe  Linnesa  Treas.  vol.  8. 
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islands  at  the  Bocae,  consists  of  gneiss,  of  mica  slate  con* 
taming  great  masses  of  quartz,  and  in  many  places  ap- 
proaching so  much  to  the  nature  of  talc,  as  to  render  the 
soil  quite  unctuous  by  its  decomposition,  and  of  compact 
bluish  pray  limestone,  with  frequent  veins  of  white  crys- 
tallized carbonate  of  lime.  From  the  foot  of  these  mount- 
ains for  many  leagues  to  the  southward  there  is  little  else 
than  a  thick,  fertile,  argillaceous  soil,  without  a  stone  or  a 
single  pebble.  This  tract  of  land,  which  is  low  and  per- 
fectly level,  is  evidently  formed  by  the  detritus  of  the 
mountains,  and  by  the  copious  tribute  of  the  waters  of  the 
OrinocOjwhich,  being  deposited  by  the  influence  of  currents, 
gradually  accumulates,  and  in  a  climate  where  vegetation 
is  astonishingly  rapid,  is  speedily  covered  with  the  mangrove 
and  other  woods.  It  is  accordingly  observed,  that  the 
■  leeward  side  of  the  island  constantly  encroaches  on  the 

gulf,  and  marine  shells  are  frequently  fouud  on  the  land 
at  a  considerable  distance  from  the  sen.    This  is  the  cha- 
racter of  Napnrima  and  the  greater  pait  of  the  country  I 
Land  formed  saw  along  the  coast  to  la  Brave.    It  is  not  only  in  forming 

bythcOronoko .      j  exU>tKiin£,  tne  COtt9t  Df  Trinidad,  that  the  Orinoco 
.<!.<*  the.  river  of  .  ...  ...         .  , 

Amazon*.       exerts  its  powerful  agency;  cooperating  with  its  mighty 

sister  flood,  the  Amazons,  it  has  manifestly  formed  all  that 

line  of  coast  aud  vast  extent  of  country,  included  betweeu 

the  extreme  brunches  of  each  river.    To  use  the  language 

of  a  writer  in  the  Philosophical  Transactions  of  Edinburgh, 

•*  If  you  cast  your  eye  upon  the  map  you  will  observe, 

•'from  Cayenne  to  the  bottom  of  the  gulf  of  Paria,  this 

*•  immense  tract  of  swamp  formed  by  the  sediment  of  these 

"  rivers,  and  a  similar  tract  of  shallow  muddy  coast,  which 

"  their  continued  operation  will  one  day  elevate.  The 

«*  sediment  of  the  Amazons  is  carried  down  thus  to  leeward 

*«  (the  westward)  by  the  constant  currents  which  set  along 

"  from  the  southward  and  the  coast  of  Brazil.    That  of  the 

"  Orinoco   is    detained  and    allowed  to   settle  near  its 

44  mouths  by  the  opposite  island  of  Trinidad,  and  still  more 

««  by  the  mountains  on  tiie  maiir,  which  are  only  separated 

•*  from  that  island  by  the  Bocus  del  Drago.    The  coast  of 

Guinea  bus  remained,  as  it  were,  the  great  eddy  or  resting 

♦«  place  for  the  washings  of  great  part  of  South  America 

"  for 
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'<  for  ages;  and  its  own  comparatively  small  streams  have 
*«  but  modi6ed  here  and  there  the  grand  deposit*." 

Haviug  been  amply  gratified  with  our  visit  to  this  sin-  Political  view 
gular  place,  which  to  the  usual  magnificence  of  the  West  ?f  the  island  of 
Indian  landscape  unites  the  striking  peculiarity  of  the  local  * 
scene,  we  reembarked  in  our  vessel,  and  stood  along  the 
coast  on  our  return.  On  the  way  we  landed,  and  visited 
the  plantations  of  several  gentlemen,  who  received  us  with 
hospitality*  and  made  us  more  fully  acquainted  with  the 
state  of  this  island:  a  colony  which  may  with  truth  be 
described  as  fortunate  in  its  situation,  fertile  in  its  soil,  and 
rich  beyond  measure  in  the  productions  of  nature;  pre- 
senting, in  short,  by  a  rare  combination,  all  which  can 
gratify  the  curiosity  of  the  naturalist,  or  the  cupidity  of  the 
planter;  restrained  in  the  deyelopement  of  its  astonishing 
resources,  only  by  the  inadequacy  of  population,  the  tedious 
and  ill-defined  forms  of  Spanish  justice,  and  the  severe, 
though  we  hope  transient,  pressure  of  the  times. 


VII. 

Chemical  Experiments  on  Indigo  :  by  M.  Che vreu i/f • 

MR.  Vauque.i„  Wi„K  req»e.««d  me  to  examine  the  ~  . 

-  .       ^      .  .        ,  ...      -       .  Examination 

cause  of  that  purple  smoke,  which  arises  from  indigo  exposed  of  the  purple 

to  heat,  1  made  some  experiments  for  the  purpose,  of  which  J™?kefrom 
the  following  are  the  results. 

Sect.  I.    On  distilling  indigo  with  a  gentle  heat,  the  Action  of  heat 
products  were  :  ],  an  amrnoniacal.  water  :  2,  sulphur,  unit-  on  indigo, 
ed  probably  with  oily  hidrogen :  3,  a  thick  oil  of  a  brown 
colour,  containing  carbonate  and  acetate  of  ammonia: 
4,  prussiate  and  hidroguretted  suiphuret  of  ammonia:  5,  a 

•  Vide  Mr.  LocbcacTs  Obner.  on  the  Nat.  His  of  Guiana,  Euin. 
Trans,  vol.  a.    See  Journal,  4to  series,  vol.  II,  p.  352. 

f  Journ-  de  Phys.  rol  LXY,  p.  30g.  Abridged  from  the  paper 
read  to  the  Institute,  july  the  13th,  IS07.  A  fuller  account  is  iuserted 
in  the  Ann.  de  Cliim.  rol.  LXVI,  p.  5,  of  which  the  translator  has 
occasionally  arailed  himself. 

purple 


Digitized  by  Google 


S  1 12  EXPERIMENTS  ON  INDIGO. 


purple  matter  crystallized  in  small  silky  tofts  at  the  summit 

of  the  retort :  fi,  a  very  bulky  nitrogenous  coal,  yielding  a 

prussiate  when  calcined  with  potash :  7,  some  gasses,  which 

I  did  not  examine. 

B>u  mode  of  fhe  purple  matter  being  the  principal  object  of  my  re- 
obtaining  the  ,     .  7  .  . 

purple  m*;tcr.  search,  it  was  necessary  to  have  recourse  to  some  other  mode 

of  obtaining  it  in  a  state  of  purity,  for  that  I  obtained  by 
distillation  was  contaminated  with  the  oil,  which  arose  with 
it.  The  process  that  succeeded  best  with  roe  was  heating 
in  a  platina  or  silver  crucible,  surrounded  by  a  charcoal  fire, 
5  dec.  [7*7  £rs]  of  indigo  in  fine  powder;  when  the  purple 
matter  crystallized  in  needles  in  the  middle  of  the  crucible. 
It  is  necessary  that  the  crucible  be  kept  well  closed  daring 
the  process,  nnd  also  for  some  time  after  it  is  removed  from 
the  furnace,  otherwise  the  indigo  would  take  fire. 

I  shall  describe  below  the  properties  of  this  sublimed  mat- 
ter, which  had  not  wholly  escaped  the  observation  of  Berg- 
man ;  merely  observing  here,  that  it  is  the  indigo  separated 
from  all  those  matters  with  which  it  is  combined  in  what  is 
sold  by  this  name.  At  present  I  shall  proceed  to  examine 
the  nature  of  these  substances,  and  the  methods  of  separat- 
ing them. 

Analyst  of  in-,    Sect.  II.  Art,  I.    Indigo  finely  powdered  was  infused  for 
him. id  wav.    tw«lve  hours  »n  water  heated  to  oo°  or  100°  F.,  in  a  closed 
Action i  oi  wa-  glass  vessel.    The  decanted  liquor  retaining  some  indigo  in 
suspension,  it  was  filtered  ;  and  the  indigo  was  exhausted 
by  repeated  infusion  and  decoction. 
Divnigsnated      a.  These  liquors  being  united  and  distilled  yielded  an 
odoriferous  water,  a  little  ajnmoniacal  ;  and  I  suspect  it 
contained  also  sulphur.    Mean  time  a  greenish  powder  was 
precipitated  from  it,  which  assumed  a  blue  colour  from 
contact  with  the  air.    This  substance* exhibited  all  the  cha- 
racters of  indigo,  whence  I  infer,  that  part  of  the  indigo  io 
that  of  the  shops  is  disoxigeoated,  and  dissolves  in  water  by 
means  of  the  ammonia. 
Green  catter .     b.  Lxwg  after  the  separation  of  the  disoxigenated  indigo, 
a  fioccolent  precipitule  appeared  of  a  peculiar  substance, 
which  I  shall  call  green  matter  ;  and  which  had  the  follow- 
ing properties.    It  is  very  little  soluble  in  water,  unless  by 
the  intermedium  of  an  alkali.    It  then  assumes  a  reddish 

colour, 
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colour,  which  acids  change  to  a  green  by  saturating  the  al- 
kali. When  the  solutions  are  concentrated,  the  green  mat-, 
ter  falls  down  in  green  flocks.  Alcohol  dissolves  this  pre- 
cipitate, and  forms  a  red  tincture ;  but  this,  when  spread 
out  thin,  or  mixed  with  water,  appears  green,  as  it  does  when 
viewed  on  its  surface. 

c.  Alcohol  being  added  to  the  concentrated  liquor  6,  from 
which  the  green  matter  had  been  precipitated,  separated  a 
substance,  the  taste  of  which  was  slightly  bitter  and  astrin- 
gent, and  which .  burnt  on  the  coals,  diffusing  a  smell  of 
empyreumatic  vinegar.  The  alcohol  acquired  a  reddish 
colour,  owing  to  the  combination  of  green  matter  with  am- 
monia. 

Thus  the  substances  separated  from  the  indigo  by  water 
were,  1,  ammonia:  2,  indigo  at  a  minimum  of  oxidation  : 
3,  a  green  matter:  4,  a  slightly  bitter  and  astringent  matter, 
of  a  yellowish  brown  colour.  Of  these  the  2d  and  3d  are 
Jield  in  solution  by  the  ammonia. 

100  parts  of  indigo  lost  12  by  treatment  with  water. 

Art.  II.    From  the  indigo  exhausted  by  water  alcohol  Action  of 
took  up,  I,  some  green  matter:  2,  a  matter  that  I  call  red  alcoLo1* 
resin  :  3,  indigo  at  a  maximum  of  oxidation. 

The  insolubility  of  the  green  matter  in  the  treatment  with 
water  [Art.  I.)  1  ascribe  to  the  want  of  a  sufficient  quantity 
of  ammonia  to  dissolve  it  entirely,  and  the  acuity  of  the  red 
matter  for  iu 

The  principal  difference  between  the  red  resin  and  the 
green  matter  is,  that  the  latter  is  rendered  red  by  alkali?, 
and  that  this  compound  becomes  green  by  the  addition  of 
an  acid  ;  while  the  colour  of  the  former  is  not  changed  either 
by  acids  or  alkalis,  only  acids  produce  with  it  a  red  floccu- 
lent  precipitate. 

In  acting  twice  on  the' indigo  alcohol  took  up  Q6  parts 
from  the  88  left  by  the  water.  1  suffered  the  alcohol  to  uct 
ou  it  no  longer,  when  it  began  to  acquire  a  violet  tint. 

Art.  III.    Muriatic  acid  dissolved  10  parts;  2  of  which  Actios  of  ma- 
were  iron  mixed  with  alurnine,  2  carbonate  of  lime,  and  6  r"i«cawid. 
probably  red  matter,  that  was  dissolved  in  the  acid  after  be- 
ing decoui  posed v 

The  preceding-experiment  having  shown,  that  the  iudigo  Farmer  action 
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was  not  completely  divested  of  foreign  colouring  matter,  I 
treated  it  again  with  ulcohol,  till  this  liquid  became  blue. 
By  this  treatment  it  lost  4  parts  of  red  resin,  mixed  with  a 
little  indigo. 

In  these  different  processes  the  indigo  lost  0*52  of  foreign 
matter,  which  reduced  it  to  0*48,  from  which  0*03  more 
must  be  deducted  for  the  silex  it  still  contains, 
lndigors  differ.  Every  sort  of  indigo  does  not  yield  the  same  results  on 
analysing  as  that  of  Guatimala,  on  which  I  operated.  In 
most  the  green  matter  changed  to  a  fawn  colour  ;  it  became 
very  red  on  the  addition  of  alkalis;  but  acids  did  not  render 
this  compound  green.  One  specimen,  in  pretty  thick 
square  cakes,  of  a  black  blue  colour,  yielded  me  no  indigo 
at  a  minimum.  Its  allies  contained  more  iron  than  that  of 
Guatimala,  and  ulso  magnesia.  Some  indigo,  which  I  was 
informed  came  from  Bengal,  yielded  me  a  twentieth  of  in- 
digo at  a  minimum;  and  its  ashes  contained  a  little  sul- 
phate of  lime.  Iu  some  indigoes  1  found  truces  of  phosphate 
of  lime. 

Grcrn  matter  It  is  not  very  common  to  find  the  green  matter  in  full 
vuiuble.  possession  of  its  properties :  sometimes  yellow  extractive 
matter  is  so  predominant,  that  it  is  difficult  to  detect  it ; 
and  sometimes  no  vestige  of  it  is  to  be  found.  In  general  I 
remarked,  that  those  indigoes,  which  contained  most  am- 
monia, contained  also  more  indigo  at  a  minimum,  and  more 
green  matter,  than  others.  The  iudigo  of  Java  afforded  me 
the  last  in  its  greatest  purity. 
Colouring  I  consider  the  colouring  matters  accompanying  indigo  as 

Uattod!fied°tt*"  originating  froin  ,ne  *ame  substance  variously  modified. 
Purple  smoke      Sect.  III.  The  source  of  the  purple  smoke  was  now  easily 
detected.    On  heating  successively  the  green  matter,  ex- 
tract, and  gum,  extracted  by  water,  and  the  red  resin  ex- 
tracted by  alcohol,  no  purple  smoke  was  perceivable.  But 
trying  the  same  experiment  on  the  indigo  separated  by 
wuter,  on  that  separated  by  alcohol,  and  lastly  on  that 
treated  successively  by  water,  alcohol,  and  muriatic  acid,  a 
fine  purple  smoke  arose,  much  deeper  coloured  than  that 
produced  by  an  equal  quantity  of  indigo  not  purified. 
th*pure  »n-        This  smoke  is  not  the  result  of  a  decomposition  of  the 
d*vo  sublimed.  jnc|jg0  by  neat  :  for  we  found  by  experiment,  that  it  was 

this 
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this  colouring  matter  itself  volatilized;  and  thatMhe  sub- 
stance crystallized  in  silky  tufts,  obtained  by  distilling 
indigo,  is  indigo  in  a  state  of  purity.  These  crystals  dis- 
solve in  concentrated  sulphuric  acid,  imparting  to  it  a  tine 
blue  colour;  and  are  volatilized  anew  in  a  purple  smoke, 
when  thrown  on  a  hot  body. 

Indigo,  therefore,  is  volatile,  and  capable  of  crystalliza-  Purffad  m' 
tion ;  and  may  be  purified  either  in  the  dry  or  in  the  wet 
way.    The  indigo  obtained  in  both  ways  is  perfectly  similar,  s 
except  that  the  latter  always  retains  some  earthy  matter  : 
and  it  is  remarkable,  that  the  indigo  purified  in  thewet  way 
is  not  so  blue  as  it  was  before,  and  ha*  a  perceptible  violet  , 
tinge;  while  indigo  not  purified,  if  placed  by  its  side,  ap- 
pears of  a  dull  blue. 

When  pure  indigo  is  thrown  into  concentrated  sulphuric  Action  of  sul- 
acid,  it  first  produces  a  yellow,  which  afterward  becomes  £j™[ic  acid 
•green,  and  at  length  of  a  fine  blue.  In  this  process  the  in- 
digo undergoes  some  change  of  composition,  that  merits 
examination.  This  is  shown,  by  its  being  soluble  in  a 
number  of  roenstruums,  after  it  has  been  precipitated  from 
this  solution,  which  before  had  no  action  on  ;.t :  and,  which 
is  more  strange,  by  its  no  longer  producing  the  purple 
smoke,  at  least  in  the  same  circumstances,  and  appearing 
to  have  lost  its  volatility. 

Hot  alcohol  dissolves  a  small  portion  of  indigo,  which  Action  of 
gives  it  a  tine  blue  colour;  but  as  it  cools  the  colouring  a,cohoL 
matter  falls  down,  and  after  some  time  scarcely  any  is  re- 
tained in  solution.    If  however  the  indigo  contain  a  certain 
ijuautity  of  the  red  resin,  the  solution  will  remain  coloured 
for  some  months. 

From  the  facts  adduced  it  follows: 
Z  1,  That  pure  indigo  is  purple:  General  pro. 

2,  That  it  is  volatilized  in  the  form  of  a  purple  smoke,  P5rl",tfS  of  m* 
crystallizable  in  needles  of  the  same  colour : 

m 

3,  This  volatization  of  a  highly  carbonated  substance  is 
remarkable,  as  it  demonstrates,  that  the  volatility  of  com- 
pounds does  not  depend  simply  on  the  volatility  of  their  ele- 
ments, but  also  on  the  affinity,  with  which  the  most  diluta- 
ble are  united  to  the  most  fixed  : 

4,  Indigo  it  a  little  soluble  in  alcohol. 

A  very 
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Indigo  dboxU  A  very  interesting  observation,  for  which  we  are  indebted 
phultud'hu  10  Mr.  Vauqueljn,  is  the  di*oxidation  of  indigo 'by  sulphu- 
drogen.  retted  hidrogen.  This  experiment  proves  two  eonous  facts : 
1st,  that  in  this  substance  either  the  whole  or  at  least  part 
of  the  oxigen  exists  in  some  sort  separate  from  the  other  prin- 
ciples, since  it  may  be  taken  awuy,  and  restored  at  pleasure 
by  allowing  the  sulphuretted  hidrogen  to  evaporate  in  the 
opeu  ait,  without  destroying  the  nature  of  the  colouring 
matter.  In  this  ci re u instance  indigo  has  a  resemblance  to 
the  metals.  2dly,  that  carbon  has  no  concent  in  the  colour* 
ing  of  indigo,  siuce  this  is  deprived  of  colour  in  circum- 
stances in  which' it  contains  most  carbon. 


VIII, 

On  the  Action  of  Muriatic  Acid  on  Sugar,  and  the  Nature  of 
its  Principles  :  in  a  Utter  from  Joiin  Nowell,  Esq. 

To  \V.  NICHOLSON,  Esq. 

SIR, 

TCirnr  ;,cM  j^Tis  well  kupwu,  that,  the  nitric  acid  becomes  decomposed 
ti  ir.i.o^d  d:i  SUfrar  urdt-r  certain  circumstances,  and  forms  a  vegt  to- 

iiigupoueof  bleacid  {the  oxalic)  by  yielding  to  the  sugar  one  of  its 
its  dements,  e|ernents.  If  the  composition  of  the  nitric  acid  was  not 
m*gh?frrnlh  known,  this  property  evidently  would  furnish  a  clew  to  guide 
a  clew  for  in.  fJS  jn  t|le  investigation  of  its  elementary  principles.  Some 
l7w^k\o£  time  ago  I  was  struck  with  the  same  ide  a  with  respecUo  the 

muriatic  acid  ;  and,  as  its  action  on  sugar  had  not  been  obr 
The  same  may  wrv^i  with  attention,  1  set  about  making  experiments  on 
nT^mSc^  the  subject,  with  a  view,  if  not  to  change  the  muriatic  acid 
»"d-  into  a  new  substance,  at  least  to  satisfy  myself  of  the  parti-' 

culars  of  its  action. 
Dr  lMestley  I  v  as  aware,  that  Dr.  Priestley  had  observed  when  muri- 
p.m.ally  ixa-  otlc  gRK  wos  pawv»  d  through  a  solution  of  sugar  it  gradually 
^i>Cdp!^ucf«i  acquire  !  a  brown  colour  and  strong  smell ;  but  on  passing  a 
oa  sugar  by  current  of  this  gas  through  a  moderately  strong  solution,  I 
unu.aucg.s.    ^  ^j^ed  of  the  extreme  slowness  of  th«  process. 
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Besides  I  did  not  observe  the  effects  as  he  describes  them, 
till  heating  the  mixture,  when  it  grew  black,  and  carbon  be- 
came deposited. 

On  account  of  the  slowness  of  the  process  I  substituted  The  liquid  acid 
the  weak  liquid  muriatic  acid  of  the  specific  gravity ^  of  ^t^6Uhm 
1*050  or  1-080  instead  of  the  gos,  having  first  satisfied  my^  g»s 
self  by  experiments  of  the  analogy  of  the  results*.    In  some  Oxiratfn.tic 
former  experiments  on  the  action  of  the  oxirauriatic  gas  on  ^*r"*,H£db7 
sugar  assisted  by  heat,  I  had  obtained  the  same  results,  considerable 
and  drawn  the  same  conclusions,  as  Mr.  Cbeuevix,  though  *****  oa 
his  results  and  conclusions  were  at  that  time  unknown  to 
me,  it  being  only  lately  that  I  saw  them  in  the  last  edition 
of  Dr.  Thomson's  System  of  Chemistry.    Mr.  Chenevix  it  forms  the 
thinks,  that  the  oxigen  of  the  oxi muriatic  acid  goes  to  the  mt,lc  ac,d*  \ 
formation  of  the  malic  acid,  which  is  produced  during  the 
action;  but  as  the  experiments  detailed  in  this  paper  will 
prove,  that  the  muriatic  acid  acts  with  facility  on  sugar, 
we  can  scarcely  doubt,  that,  after  all  the  oxigen.  has  been 
given  to  the  elements  of  sugar  from  the  oxi muriatic  acid, 
the  muriatic  acid  acts  on  the  remaining  sugar,  being 
thereby  partially  decomposed* 

Vauquelin  does  not  mention  the  formation  of  the  malic  acid  Mr  Vauqueun 
when  sugar  is  acted  upon  by  the  oximunutic  gaa,  but  soys,  JhTmtllc  acid 
«<ahat  the  solution  possessed  the  properties  of  caramel  or  wn«°  «*- 
partially  burnt  soger,"    I  have  often  been  at  a  loaf  what  acta*  the 
substance  to  ascribe  this  French  name  to,  whether  to  a  new  eabnuriatac 
product  formed  during  the  decomposition  of  sugar  by  heal, 
or  to  the  fumes  of  the  pyromucous  or  acetic  acid,  which 
are  given  off  plentifully*    But,  if  by  caramel  ia  meant  par* 
tially  burut  sugar,  we  may  altogether  discard  this  name 
from  our  chemical  systems,  and  substitute  the  old  name 
molasses  instead  of  itf.    Under  certain  circumstances  that 

•  My  reason  fur  substituting  the  weak  acid  instead  of  the  strong 
was,  that,  as  the  strong  acid  occupies  considerably  lew  balk,  no  Urea 
quantity  of  sugar  would  be  dissolved  j  for,  when  the  sugar  is  added 
in  large  quantity,  the  acid  become*  diffused  through  its  pore*  by 
capillary  attraction.  There  can  be  no  doubt  however,  that  the  action 
of  both  is  perfectly  analogous. 

f  "  Caramel.  9accbarum  percoetuin.  Drogue  que  les  apoticairas 
prepareut  pour  le  rhume,  qui  consiate  particntierement  en  du  socxu 
fort  cuit."    Encyc.  Franc.  I  .at.  et  Ang.  Lund.  1761.  C. 
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this  substance  is  present  is  sometimes  the  case,  though^ we 
do  not  raise  the  heat  high;  but  that  the  malic  acid  exists 

in  abundance  there  cannot  be  the  least  doubt,  notwithstand- 
ing the  opinion  of  such  an  able  chemist  as  Mr.  Vauqueliu. 
The  acid  was    The  muriatic  acid  used  in  all  the  following  experiments 
pure*  was  pure.    It  gave  no  indication  of  any  foreign  ingredients 

by  the  usual  reagents. 
Muriatic  acid    Sect.  I.    1st.  50  grs  of  muriatic  acid  of  the  spec.  grav. 
peraiuredis^'  **050  were  a(lded  to  50  grs  of  loaf  sugar  at  the  temperature 
•olves  sugar    45*  Far.    The  sugar  dissolved  without  effervescence.  The 

without  do-  taste  of  the  solution  was  acid,  though  slightly  saccharine, 
compowng  it.  ,  . 

The  original  stiffness  of  the  ac:d  was  somewhat  increased, 

and  its  colour  changed  to  that  of  a  yellowish  brown.  Sa- 
turated with  a  solution  of  snbearbonate  of  soda,  and 
evaporated  at  212°,  it  gradually  acquired  the  consistence 
of  a  sirup;  and  very  pungent  white  vapours  were  given 
off,  which  condensed  on  the  lid  that  covered  the  capsule. 
From  their  taste  and  smell  they  appeared  to  be  the  pyro- 
mucous  acid.  If  the  50  grs  above  had  been  saturated  with 
sodj,  the  muriate  would  have  weighed  14  grs.  14  grs 
of  muriate  of  soda  were  mixed  with  50  grs  of  sugar  dissolved 
in  water,  and  submitted  in  every  respect  to  the  same 
operation  as  the  solution  of  sugar  in  muriatic  acid ;  when 
exactly  the  same  phenomena  presented  themselves  as  in  the 
-  >*  former  case,  viz.  the  mixture  acquired  a  sirupy  consistence* 
apd  towards  the  close  of  the  evaporation  emitted  acetic 
fumes.  Hence  it  appears,  that  this  change  takes  place 
without  free  muriatic  acid  being  present;  of  course  this 
arid  had  no  share  in  +he  decomposition.  This  change  took 
place  exactly  the  same  when  a  solution  of  sugar  was  evapo- 
rated rapidly;  from  which  1  infcr,  that  cold  muriatic  acid 
has  no  action  oh  sugar,  except  us  a  solvent.  Whether  it 
be  the  water  contained  in  abundance  in  the  dilute  acid, 
which  dissolves  the  sugar,  or  in  some  measure  the  acid 
itself,  it  would  not  be  very  easy  to  decide. 
MmiiSc  acifl  If,  instead  of  saturating  the  solution  of  sugar  in  muriatic 
a*Uuribyheat  sod  ]y  a  s]j  rjlt  noRt  for  sometime,  the 

trie  mion  on  mixture  becomes  black,  and  carbon  precipitates.  To 
sugar.  obtain  all  the  products  of  this  apparent  decomposition,  I 

Description  of  n,a(^e  U8e  of  the  following  apparatus.    A  small  retort  was 

joiued 
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joined  to  a  receiver  with  two  necks ;  into  one  neck  the  beak  the  apparatus 
of  the  retort  was  inserted,  into  the  other  a  glass  tobe,  which  nwlt 
terminated  in  a  glass  air  holder  tilled  with  water.  The 
tubes  were  fitted  through  corks  into  their  respective  necks, 
and  luted  perfectly  air  tight  with  bees  wax,  or  with  resin. 
By  this  apparatus  I  wo*  enabled  to  ascertain  whether  any 
gas,  except  Hie  air  or  the  vessels,  came  over  during  the 
application  of  heat,  at  the  same  time  that  the  air  holder 
bad  not  the  inconvenience  that  a  common  plaiu  tube,  ter- 
minating under  the  pneumatic  shelf,  would  have  had  of 
admitting  the  water  of  the  trough  into*  the  receiver,  when 
impelled  to  it  by  the  sudden  condensation  of  the  aqueous 
vapour'  in  the  retort,  I  shall  now  pioceed  to  give  the 
experiments  as  the  facts  presented  themselves  during  the 
inquiry,  being  persuaded  that  this  method  is  the  most 
accurate,  as  well  as  the  most  concise. 

Sect.  If.   1st.  100  grsof  muriatic  acid,  spec.  grav.  1*080,  Heat  applied 
were  mixed  with  100  grs  of  loaf  sugar.    A  solution  of  the  to  i  he  solution 
sugar  was  effected,  accompanied  by  the  emission  of  a  slight  iuieU8murai!c 
pungent  vapour  of  muriatic  acid.    This  solution  being acid  P^^j" 
introduced  into  the  retort,  and  joined  and  luted  to  the  v 
auxiliary  apparatus  before  described,  the  heat  of  180°  F. 
was  applied  by  means  of  a  water  bath  for  half  an  hour. 
After  about  ten  minutes  had  elapsed,  abundance  of  carbon 
became  deposited,  and  adhered  to  the  bottom  and  sides  of 
the  retort  firmly;  till  finally  the  solution  became  apparently 
solid  from  the  copious  deposition  of  carbon.   During  this  No  gas  on 
change,  not  the  least  quantity  of  gas  came  over,  except  the  OYer  ■ 
air  of  the  vessels,  which  returned  again  on  suffering  the 
apparatus  to  cool.  ^ 

2d.  The  liquid  found  in  the  receiver  weighed  7  grs ;  The  liquid  db- 
of  course  a  large  portion  must  have  adhered  to  the  car-  tilled  into  th« 
bonaceous  matter  in  the  retort.    But  in  subsequent  ex-  ^wTof  pyro- 
pertinents,  on  using  a  retort  that  exposed  a  larger  surface  mucoo* acid 
of  the  liquid  to  evaporation,  1  have  known  it  amount  to  70  Z^i\c.  "  m*" 
or  80  grs,  though  only  exposed  to  beat  the  same  time. 
Still,  whatever  may  be  the  quantity  which  comes  over,  it 
always  consists  of  two  acids,  the  muriatic  and  pyroinocous, 
or  rather  the  acetic  a  little  modified.    If  to  this  liquid  we 
add  carbonate  of  lead,  an  effervescence  is  the  result,  ma* 

Q  2  riata 
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%  riate  of  lead  fulls  down ;  end  by  employing  a  close  filter 

we  may  separate  the  iusolukle  muriate  from  the  acetate, 
which  pauses  through  the  filter.    By  saturation  with  soda 
'   the  oxide 'is  precipitated,  and  by  evaporating  the  mother 
«ruter  we  obtain  the  acetate,  or  at  least  ihe  apparent  acetate, 
dissoluble  in  rectified  alcohol.    The  acid,  which  holds 
the  lead  in  solution,  appears  more  susceptible  of  being 
driven  off"  by  heat  than  the  acid  of  the  common  acetate; 
for  I  have  several  times  observed,  that,  when  a  solution  of 
-lead  in  it  is  concentrated  by  evaporation,  a  pungent  smell 
is  given  off,  and  a  yellow  oxide  is  precipitated. 
A  partial  solu-    3d.  The  residuum  in  the  retort  was  detached  by  1000 
tiooofthe sub-  grs  of  water,  added  in  quantities  of  100  grs  at  a  time,  and 
retort%ff«:t^  emPW,ng  90me   ogitation.    A  partial   solution  of  this 
substance  was  effected. 

Carbon  not  4tn'  ^ne  8UD8tance  insoluble  being  separated  by  the 
paxe.  filter,  it  appeared  to  be  carbon,  though  when  heated  it  gave 

off  gaseous  itiflawmable  nlatter.'  I  have  seen  some  sorts 
of  impure  charcoal  do  the  same,  uuder  similar  circum- 
stances*. 

The  solution  5th.  The  solution,  which  passed  through  the  filter,  waa 
poss«*««i  the  of  the  colour  of  red  wine:  its  taste  was  acid,  and  it  reddened 
ne^jJIIy  of  ml  vegetable  blues.  The  various  reagents  generally  adopted 
rUlic  ami  male  by  our  most  eminent  chemists  did  not  indicate  the  presence 
of  any  of  the  following  acids,  viz.  the  gallic,  oxalic,  tartaric, 
and.  citric;  neither  did  the  benzoic,  suberic,  succinic,  or 
A  small  por-  camphoric  exist  in  it.  The  only  products,  beside  muriatic 
tiou  of  the  a-  acid  and  a  little  un decomposed  sugar,  were  a  large  quantity 

del^'or" of  mtt15c  ttnd  a  trace  of  tl,c  acetic  acid-    To  ■  known 
the      quantity  carbonate  of  lead  w%s  added  to  saturation;  the 

'*  roalate  and  muriate  of  lead  were  separated  bv  the  filter, 

and  the  acetate  passed  through.    The  same  evidence  of 

the  presence  of  this  acid  was  obtained  as  in  sect.  II.  The 

substance  left  on  the  filter  was  of  a  brown  colour.  After 

•  The  whole  weight  of  this  substance  when  perfectly  dry  would  be 
about  36  J».  10  era,  being  heated  rod  hot  for  some  time,  lost  in 
weight  4  grs.  Therefore  36  grs  would  loae  u-4j  so  that,  if  we 
could  take  into  account  all  the  carbooate  in  the  product  drawn  off 
by  heat,  the  quantity  would  probably  differ  little  from  the  statement 
of  Lavoisier,  viz?  in  too  parts; 2t  grs. 

being 
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being  well  washed,  a  small  quantity  of  dilute  sulphuric 
acid  wag  poured  upon  it.  The  mixed  sulphate  of  lead 
and  muriate  were  separated  by  the  filter.  What*  passed  % 
through  possessed  the  original  brown  colour,  and  in  part 
the  acid  taste ;  and  had  the  properties  of  the  malic  acid, 
though  it  was  evidently  mixed  with  a  small  quantity  of  the  i 
muriatic.  It  is  very  difficult  to  separate  these  two  acids 
from  each  other,  without  resolving  the  malic  into  its 
ultimate  elements;  the  reagents  being  acted  upon  by  each 
somewhat  alike.  In  the  above  case  the  acetate  of  lead 
precipitated  l>oth  the  acids;  and  the  sulphuric  acid  acted 
not  only  upon  the  malate,  but  ulso  on  the  muriate:  con- 
sequently insteud  of  finding  the  malic  acid  singly,  a  mix- 
ture of  the  malic  acid  and  muriatic  were  found.    A  /act  Curious  fact: 

which  at  first  appeared  somewhat  puzzling  to  me  was,  that,  on        «•*  ,he 
i  *•       e   i  •    a  •  ■  •  j         i    lap*  I  being 

introducing  a  quantity  ot  this  fluid  into  a  fetprt,  and  gently  4^.111.4  depo. 

distilling,  a  large  quantity  of  acid  was  found  in  the  receiver;  *>roonf 
which,  examined  nearly  by  the  method  just  mentioned,  pyTOnlucout  . 
appeared  to  be  of  the  nature  of  the  acetous.    If  we  apply  acid  **  *  PrtH 
heat  u  long  time  to  the  carbouaceous  matter,  which  isducl* 
plentifully  deposited  during  the  distillation,  so  as  to  drive 
off  ail  the  adhering  acid;  on  macerating  the  dry  mass  in 
water  we  do  not  tind  a  solution  of  malic  acid,  but  some- 
times,    under  certain   circumstances,   something  of  the 
remains  of  sugar*.    This  curious  change  is  owing  to  the 
presence  of  muriatic  acid,  as  the  following  comparative 
experiment  will  prove. 

I  prepared  some  tolerably  pure  malic  ocid  by  bruising  preparation  of 
the  leuvet  of  the  sempemvum  tectorum  (houstleek)  along  malic  add 
with  a  little  water  in  an  earthen  mortar.    The  juicy  mix-  humttu^L* 
tore  thus  obtained  contained  a  considerable  portion  of 
malate  of  lime.    To  remove  the  lime  from  the  m  date,  a 
solution  of  oxalic  acid  was  added  cautiously,  and  the  small 
excess  was  removed  by  lime  water.    The  oxu  ate  of  lime tMau atli ffr- 
was  separated  by  a  filter,  and  the  liquid  evaporated,  till  it  tilled  by  itself 
became  sufficiently  concentrated.    About  a  drachm  of  it  Jfc  JjJSij'Sj 

•  By  returning  the  acid  product  into  the  retort,  and  distilling 
successively  several  times,  this  substance  gradually  disappear*  ska- 
frthcr,  and  the  products  arc  the  acetous  and  muriatic  acids  and 
carbon. 

was 
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yUld  pyiomu-        introduced  ioto  a  very  email  retort,  and  gradually 
cou>aci  t  but  dUulled  to  cln  i. ens;   no  carbon  became  deposited,  nor  was 
SSw  wh«i2lll  a°y  aci<r  distilled  into  the  recemr.    The  dry  maw  was 
halic  acid.      again  dissolved  in  water,  and  again  distilled  aiong  wjth  a 
few  drops  of  muriatic  acid;  abundance  of  carbon  now 
precipitated,  and  acetous  acid  waft  the  product  found  in  the 
receiver  along  with  the  muriatic. 
Action  nf  the      ^s  it  would  be  absurd  and  vague  to  suppoie  such  dc- 
inuriatic  acid  compositions  as  the  above  could  possibly  take  place  without 

on  Rujir        8Qme  ne.v  gu0i)U„ce  being  furnished,  and  as  the  eal«»ric 

som'"iing  gm 

analofovi  to    would  have  been  quite  insufficient  had  not  muriatic  acid 

theniTic"  °f  ^cen  Prt'seut»  wc  mu81  of  cousequeuce  suppose,  that  this 
element  acid  is  a  compound  body,  capable  or*  famishing  something 


otihoT* fUP*  analoKou8  t4>  tnat  fur,1»*»hcd  by  the  nitric  acid  to  sugar  in 
similar  situations;  for  the  nitric  in  fact  beside  the  oi.alic 
forms  a  portion  of  malic  acid,  the  quantity  of  which  de- 
pends on  circumstances.  In  some  ca^es  instead  of  finding 
oxalic  acid  I  have  found  nearly  the  whole  product  malic 
acid,  at  the  same  time  that  something  like1  carbon  was  de- 
posited*. But  if  a  part  of  the  muriatic  acid  is  furnished,  to 
cause  the  e'ements  of  sugar  to  be  differently  arranged,  of  - 
course  it  must  be  decomposed ;  that  is,  it  must  he  reduced 
into  its  primary  elements.  The  following  fact  is  analogous : 
when  the  nitric  acid  changes  the  sugar  into  the  oxalic  acid, 
oxigen  is  furnished,  and  the  other  element,  the  azote,  is 
given  off  in  a  combination  with  a  smaller  portion  of  oxigen, 

Som«r«*  of   10  tn*  form  of  nitrous  gas.    This  analogy  would  lead  us  to 

the  muriatic    9gppose,  that  to  change  sugar  into  the  malic  acid,  at  least 
acidmn<4td'S       r  _   ,  .    .  .. 

appearand  be  some  part  of  the  muriatic  must  disappear,  and  enter  along 
with  the  gasseous  elements  into  the  composition  of  the  pro- 
ducts, vis.  the  malic  and  acetous  acids  ,  not  indeed  in  the 
form  of  muriatic  acid,  but  in  the  form  of  some  of  its 
primitive  elements.  But  before  we  can  say  much  more 
on  this  subject,  we  must  obtain  positive  evidence  of  its  par- 
tial disappearance,  because  without  such  evidence,  a  nearly 
similar  explanation  of  the  above  fact  might  be  given,  as  that 
which,  Mr.  K  nd  gave  when  he  observed  tin*  change,  that 
oil  of  turpentine  underwent  when  acted  upon  by  muriatic 


*  In  this  case  I  cannot  answer  for  the  purity  of  the  acid.  The 
•f  commerce  sometimes  contains  muriatic  acid. 

gas. 
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ga<*.  Butif  we  obtain  such  evidence,  then  it  at  once  follows, 
that  this  acid  is  a  compound  body ;  trnd  that  its  disappear- 
ance, when  made  to  act  upon  sugar,  is  owing  to  its  ultimate 
decomposition.  To  ascertaiu  this  important  point,  after 
adopting  several  methods,  I  wasted  finally  to  pitch  upon 
the  following  as  the  most  susceptible  of  accuracy.  The 
apparatus  made  use  of  for  this  purpose  differed  from  the 
former  only  by  a  substitution  of  a  tubulated  retort  for  a 
common  one. 

Sect.  III.  1st.  One  hundred  grains  of  muriatic  acid  of 
the  spec.  grav.  1*050  were  poured  upon  50  grs  of  dry  sugar, 
previously  weighed  and  introduced  into  the  retort.  The 
apparatus  was  joined,  and  found  to  be  perfectly  air  tight. 
After  the  sugar  was  dissolved,  heat  was  applied  to  the  retort, 
till-  about  90  grains  of  liquid  were  distilled  over  into  the 
receiver.  After  the  apparatus  had  become  cool  by  several 
houra  standing,  the  90  grs  just  mentioned  were  poured  back 
upon  the  carbonaceous  matter  in  the  retort,  and  again  dis- 
tilled in  this  manner  five  times,  till  finally  heat  was  applied 
to  the  retort  several  hours,  to  drive  off  all  the  adhering  acid* 
Care  was  taken  in  all  this  operation  not  to  disjoin  the  appa- 
ratus, till  it  had  been  cool  for  some  time,  Jest  some  vapour 
might  rush  out,  and  falsify  the  results.  No  extra  gas  passed 
over  into  the  air  holder,  nor  had  the  least  sensible  quauttty 
of  muriatic  gas  become  condensed  by  its  water,  for  it  afforded 
no  muriate  with  nitrate  of  silver. 

2d.  The  liquid  condensed  in  the  receiver  weighed  128  grs. 
Its  colour  was  a  reddish  brown:  its  taste  extremely  acid : 
its  smell  that  of  aromatic  vinegar  nearly. 

3d.  The  substance  in  the  retort  was  tasteless.  Water 
dissolved  no  part  of  it,  but  acquired  an  acid  taste  from  a 
number  of  drops  condensed  in  the  neck  of  the  retort*.  The 
whole  was  thrown  upou  a  filter  to  separate  the  carbon,  which 
weighed,  after  being  well  washed  and  dried  at  170°or  180° 
for  sometime,  18  grs.  The  liquid,  which  passed  through, 
weighing  550  grs,  gave  a  precipitate  with  sulphate  of  silver 
weighiug  1'375« 

•  It  contained  neither  a  trace  of  malic  acid  nor  a  vestige  of  node- 
coro posed  sugar.  The  snccessire  distillations  having  been  with  the 
presence  of  roariatic  acid  capable  of  decomposing  both. 

4th, 
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proof  that  the     4th,  Ten  grains  of  the  original  muriatic  acid  gave  a  pre* 

dlsappJarTby  c'P'tote  w'1*1  ,Q-1  n"te  °f  *il?er,  which  weighed  exactly  7  jrrs 
combating  the  after  having  been  dn*-d  perfectly  on  the  vapour  bath  at  170 

w.  gnt  «v..u  or  j go  degrees.     After  this  rate  100  grs,  the  quantity  used 
ol  *ilvei  °.  .  ,      .....  .  .  ... 

vietded  t>y  ihe  ">  u-e  experiment  above,  should  yield  exactly  70  gram*  dried 

wWil**0*'  *l  ^e  Wme  ******  gr8°^ Hquid  (3d)  gave  with  the 
yielded  by  the  **tne  «>tntioo  of  sulphate  of  silver  4*937  grs  dried  the  same 
s*mr  quantity  exactly;  therefore  129  would  have  given  63-1Q4  nearly, 

hlv*ned«£n-  which' ttdded  *•  tbe  quant»y  of  muriate  of  silver  yielded  by 
p**ed  ?u*ir.  the  650  grs  of  liquid  (3d),  makes  the  whole  amount  of  mu- 
riate of  silver  64*569*  which  subtracted  from  7P  sr*>  the 
weight  that  would  have  beep  obtained  had  we  operated  oh 
the  original  acid,  leaves  for  deficiency  5*431.  According 
to  TJr,  IVfarcet  100  grs  of  dry  muriate  of  silver  contain 
19*05  of  acid:  taking  this  datum,  5*431  will  contain  1*034, 
which  is  obviously  the  loss  pf  real  ucic|»  1  am  at  a  loss  to 
know,  what  objections  may  be  brought  against  this  experi- 
ment ;  for  my  part  1  can  at  present  see  none.  The  greatest 
care  waj  taken,  that  up  acid  va,  our  might  bp  lost  in  the 
vsripus  openings  of  the  apparatus;  and  J  have  reason  to 
believe,  thai  not  the  least  escaped,  for  the  weight  of  the 
distilled  product,  which  was  128  grs,  cpm pared  with  the 
few  drops  of  liquif},  that  remained  in  the  retort,  made  up 
along  with  the  carbon  the  weight  of  the  substances  intro- 
duced. The  muriate  of  sUver  in  both  cases  was  1  thiuk 
equally  dried :  both  specimens  were  brought  to  the  greatest 
state  of  dryness,  by  being  exposed  to  exactly  the  same  heat, 
and  particular  precaution  was  taken  to  bring  each  to  the 
same  state  directly  before  bejng  weighed.  It  gave  me  not  a 
little  uneasiness  to  obtain  results,  that  would  in  any  respect 
militate  against  the  prevailing  theory  of  sir  Humphrey  Davy, 
The  last  experiment  I  repeated  several  times  with  the  great- 
est care,  and  r always  obtained  results  little  differing  from 
the  above*  From  their  constant  uniformity  1  cannot  con- 
clude less,  than  that  a  purt  of  the  acid  disappears.  To  ex- 
plain the  rationale  of  the  above  fact  I  had  6rst  recourse  to 
the  present  prevailing  theory  proposed  by  sir  H.  Davy, 
which  supposes  the  iiiuriat're  acid  to  be  compounded  of 
hidrogen  and  chlorine  gas;  but  from  facts  directly  to  be  de^ 
toiled  I  found  it  incapable,  ut  least  without  bordering  too 
much  upon  hypothesis. 


-  - 
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"to  the  experiment  t«ect.  III)  the  new  snbstance  produced  Thetrhotepro, 
during  the  decomposition  were  a  quantity  of  th  »  nwcmi-  J^^wm^, 
coua  acid  and  water.     I  t  ideavoured  to  .isc<-  i^-.  theirvaition  of  sugar 
relative  proportions  to  each  other  by  proceeding  ,.n  the  «lut  t  ^yr^^ud 
of  I  think  Vauquelin,  that  the  pyromucous  acid  differs  mly  «cid. 
from  the  acetic  in  being  combined  with  an  oil:  thoi!g«>  I  did 
not  succeed,  being  persuaded  from  several  faci-s  that  it         *  f 
either  differs  much  froai  the  acetic  in  composition,  or  other- 
wise that  erroor  attends  the  analysis  of  the  acetic  acid  by 
Dr.  Higgins.    I  however  »aw  evidence  of  the  production 
of  water  to  a  considerable  amount;  and  I  can  ent-rtain  but 
little  doubt,  that  the  pyromucous  acid  consists  of  oxigen, 
hidrogen,  sod  curbon*  though  we  do  not  know  its  absolute 
com  posit  iou.    To  explain  the  above  fact*  on  the  !»a*is  ot  sir 

o  *     if     s/%  > 

H.  Davy's  theory,  we  must  in  the  first  place  suppose,  that  ofJ^» 
hidrogen  must  be  furnished  to  sugar  to  form  the  mubc  acid  compound  na- 
and  the  pyromucous,  and  that  the  other  component  pari  of  rf^a/aaVa* 
muriatic  acid,  the  chlorine,  most  be  given  off  in  the  gaseous  susVicntto 
state  of  oximuriatic  gas.  But  this  exp  anation  i*  insufficient, 
for  th»  most  delicate  te%t  that  1  could  apply  did  not  discover  above  feet*. 
a  trace  of  this  gas.   I  am  aware  however,  that  a  small  quan- 
tity might  adhere  along  with  the  muriatic  acid  insensible  to 
our  roost  delicate  tests,  as  is  certainly  the  case  with  the  or- 
dinary muriatic  acid  of  commerce;  but  the  quantity,  which 
according  to  sir  H.  Davy  we  should  have  a  right  to  expect, 
could  not  from  lts  magnitude  have  operated  in  this  inauncr.  ' 
In  the  second  place  it  might  be  supposed,  that  both  these 
substances  were  furnished,  viz.  the  chlorine  gas  aud  hidro- 
gen :  but  this  suppositio  -  would  not  in  the  least  tally  with 
the  known  com  poo  ut  parts  of  the  water  and  pyromucous 
opid,  the  new  products.    Sugar  is  composed  of  oxii»en,  hi- 
drogen,  aud  carbon;  and  the  products  01  ihe  decomposition 
are  composed  of  the  same  substances,  diliering  only  in  the 
relative  proportions  of  their  component  parts.    Hidrogen  or  The  strictest 

oxigen  indeed  raigh  have  been  furnished,  but  no  other  sub-  fn:jJ°Py  would 
...  .  lead  us  natu«  ' 

stance  differing  from  these  was  furnished,  nor  could  be  fur-  r  lly  to  snp- 

nihhed  without  forming  a  quaternary  com  pound,  which  we  are  P°***  ,ft*t t0B 

j     -»i  .      rr>-  e  -  »•         muriatic  acid 

at  present  not  acquainted,  with*.     X  lie  excess*  of  ingredients  \a  composed  of 

in  this  decomposition  being  only  in  oxigen  unci  hidrogen,  and  "*'f«n  and  hi- 
,  •  diogen. 
•  Consisting  of  oxigen,  hidrogen,  chlorine,  oad  carbon. 
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as  no  gaseous  matter  whatever  escaped,  must  we  not  suppose, 
that  both  component  parts  of  the  muriatic  acid  which  disap- 
peared entered  into  the  composition  of  the  two  products, 
water  aud  pyronaucous  acid  ?  If  only  one  entered,  the  other 
would  be  given  off;  but  this  was  not  the  case,  for  no  gas 
whatever,  as  I  have  shown  before,  was  produced  ;  of  conse- 
quence we  may  I  think  conclude,  that  muriatic  acid  is  com- 
posed of  oxigen  and  hidrogen. 
Rwonf  for  Upon  strict  unulogy  we  cannot  conclude  less  than  that  the 
f^ironriaikf  oximuriatic  gas  or  chlorine  gas  of  Davy  is  h  compound. 
acNiom-  This  when  heated  along  with  sugar  forms  malic  acid  even  in 
more  abundance  than  the  muriatic  acid  does.  The  malic 
acid,  when  submitted  to  heat  capable  of  decomposing  it  into 
its  elementary  principles,  gives  us  an  acid  (the  pyromucous), 
water,  a  large  portion  of  carbonic  acid,  and  some  carbu retted 
hidrogen.  Hence  it  must  be  composed  like  sugar  of  oxigen, 
hidrogen,  and  carbon :  consequently  the  malic  acid  is  of 
known  composition.  If  the  chlorine  gas  was  simple  we  could 
not  obtain  bodies  the  composition  of  which  is  known,  and  in 
whicb  no  such  principle  is  found.  Instead  of  obtaining  malic 
acid,  which  is  a  ternary  combination,  we  should  have  ob- 
tained of  course  a  quaternary  compound,  or  a  direct  com- 
pound of  oxigen,  hidrogen, carbon  and  chlorine;  whicb  would 
have  been  a  body  unknown  to  us,  or  a  new  substance.  If  I 
«?sn  in  any  degree  draw  the  attention  of  your  more  able  cor- 
respondents to  this  subject,  so  as  to  enlarge  more  upon  it, 
my  sole  aim  will  be  fully  answered. 

larnfey  Wood*  near  Huddersfield,  I.  N. 

June  the  10/A,  1812. 


; 


IX. 


On  the  Zig-zag  Motion  •/  the  Eteciric  Spark.    In  a  Letter 
from  I.  A.  De  Luc,  Esq.  F.  R.  S. 

To  W.NICHOLSON,  Esq. 

Sir, 

rjp*rs  in  the  \  have  found  in  your  No.  144,  two  papers,  on  which  I  shall 
fecutaty00  *"  ta^e  lm2  m*rtj  of  communicating  to  ^ou  some  remarks : 
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one  it  Art.  If,  signed  J.  Pm&Ntx,  concerning  the  zig-zag 
motion  of  the  electric  spark ;  and  the  other  Art.  XI,  by 
Dr.  Maycocr  on  the  production  of  electrical  excitement  by 
friction,  which  is  the  continuation  of  another  in  your  No. 
131.  These  pipers  concerning  electricity  have  strongly  ex- 
cited my  attention,  as  you  may  suppose  from  my  papers  on 
the  same  subject  in  your  Journal.  But  for  the  present  I 
•hall  confine  myself  to  the  paper  signed  J.  Phcenix,  on  the 
zig-zag  motion  of  the  electric  spark. 

The  author  says  (p.  243),  "  that  this  subject  seems  to  Causa  of  the 

"have  been  withheld  entirely  from  public  discussion/'  But  "><>[">« 
.  .  *  1  .        c  of  the  spark, 

he  immediately  mentions  the  true  explanation  ot  this  phe- 
nomenon in  the  following  manner.  '*  The  only  account  I 
'*  hare  heard  in  lectures  was,  that  by  its  own  rapidity  of 
"  motion  it  condensates  the  air  to  such  a  degree,  that  it  has 

* 

*'  to  move,  as  it  were,  from  a  solid  to  a  less  deme  medium ; 
41  which  seems  to  me  impossible."  I  shall  first  consider  this 
rejected  explanation  with  respect,  not  only  to  its  possibility, 
but  to  its  sufficiency. 

The  electric  fluid  moves  with  a  great  velocity,  as  we  may  Capable  of 
judge  by  the  sight ;  and  it  is  such,  that  we  cannot  estimate  ^™Pr.^*^f 
it,  comparatively  to  that  of  light ;  but  it  is  much  denser,  as  we  it,  so  as  to  be 
by  the  hole  that  a  strong  spark  produces  in  a  curd  which  ^P*"*** 


ways. 

is  opposed  to  its  course  ;  it  may  therefore  occasion  a  sufficient 
compression  in  the  air  before  it,  so  that  at  last  it  is  repulsed 
■idewise. 

We  have  an  example  of  the  repuhion  in  the  atr  itself.  Example  of 
The  instrument  called  anemometer  shows  the  velocity  of  the  thwm  *h«*»r. 
wind,  because  the  air  in  morion,  finding  in  it  an  obstacle,  is  , 
condensed  against  it,  and  thus  presses  it  forward  ;  bu*  if  it 
finds  less  resistance  on  one  side,  it  escapes  and  presses  the 
obstacle  sidewise.    The  immediate  pressure  of  air  is  shown 
in  the  ingenious  anemometer  of  Dr.  Lind,  described  in  the 
65th  vol.  of  the  Philos.  Transactions*  p.  363.    This  instru- 
ment consists  of  a  glass  siphon,  having  quicksilver  in  both 
its  branches,  open  at  their  extremities,  one  of  which  is  bent 
forward  at  a  right  angle.  When  the  siphon  is  held  upright, 
and  the  opening  of  the  bent  branch  is  turned  towards  the 
tcindt  the  quicksilver  is  depressed  in  it,  and  ascends  iu  the 
other,  in  proportion  to  the  velocity  of  the  current  of  air. 

A. 
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La'cra!  prsw-  At  for  the  lateral  pressure  of  air,  when  it  experiences  less 
we  of  ar  nn  resistance  on  one  side  of  its  course  thao  on  the  other,  we 
ihip.  nave  an  example  of  this  effect  m  the  motions  of  ships  ;  whv 

do  they  change  their  course  by  the  different  inclination  of 
their  5«i/s  f  It  is  because  they  offer  less  resistance  to  the 
motion  of  the  air,  which  thus  changes  \U  course;  however 
it  presses  sidewisc,  so  as  to  put  the  *Aip  in  a  different  motion, 
which  is  determined  by  the  rudder.    This  if  an  example  ab- 
solutely analogous,  only  inverse,  of  the  change  of  course  of 
the  electric  spark  ;  this  comptesses  the  oir,  until  finding  less 
resistance  on  one  side,  it  suddenly  changes  its  course, 
l^roneong  hy-     I  come  to  the  author's  hypothesis  iu  which  he  sets  out 
yotheii*.        from  this  certain  fact ;  "  that  the  electric  Jiuid  pn«ees  iu  a 
"  more  direct  liue  according  to  the  bet»t  or  the  worst  ronc'uet- 
"  jug  substances  presented  to  it:**  but  not  being  MifBciently 
conversant  with  meteorological  phenomena,  be  makes  au 
hypothesis,  which  will  give  me  the  opj>ortunity  of  showing- 
how  necessary  is  their  knowledge  in  every  branch  of  experi- 
mental philosophy,  to  avoid  arbitrary,  and  even  delusive  hy- 
potheses. "  Our  atmosphere,'*  he  soys,  "  being  a  compound 
««  of  oxigen,  &c.  presenU  at  once,  to  the  spark,  flying  from 
"the  machine,  at  least  four  known  gasi'S ;  all,  /  hare  not 
*«  the  smallest  doubt ',  differing  in  their  conducting  power,  icere 
they  separately  tried.*'    This  therefore  remains  a  mere 
hypothesis*  till  the  trial  has  been  made;  however  he  thus  con- 
tinues: "  This  point  being  ascertained  %  the  phenomenon  is 
"  at  once  accounted  for.  The  fluid  flies  to  the  next  best  coo- 
**  ducting  gas  from  a  tcorsc,  as  it  would  from  different  por- 
"  tions  of  matter," 
Importance  of     I  hope  the  author  will  see  now,  that  he  has  not  accounted 
Vi-»eic«Nui..eic4l  for  th|S  phenomenon.  But,  Sir,  he  himself,  or  others  of  your 
.twice.     <    readers,  will  I  hope  take  some  interest  in  a  sb^rt  account  of 
the  mcterological  phenomena,  which  might  hare  prevented 
z  his  hypothesis,  in  the  first  class  of  which  are  the  following. 

N'atura  of  tbc  |  naVe  proved  in  my  work  ldees  sur  la  Alttejrologie,^- 
a:«e»i:Uerc    ^  ^  .|g  an  erroup  t0  colder  the  principal  mass  of  the 

atmosphere  as  composed  of  two  distinct  fluids,  or  gasses%  one 
railed  oxigen,  the  other  hidrogen  ;  that  atmospheric  air  is  a 
flqid  siti  generis,  composed,  in  each  particle,  of  all  the  ingre- 
dients manifested  in  its  decompositions,— 9,  That  atmospheric 

«tr 
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air  is  a  transformation  of  the  aqueous  vapour  which  constantly  > 
ascends  in  the  atmosphere. — 3  That  rain  is  produced  by  the 
decomposition  of  that  air,  which  returns  to  aqueous  tnppvr, 
first  in  clouds,  from  which,  by  their  condensation,  ram  pro- 
ceeds. 

Those  among  natural  philosophers  who  have  not  adopted  Different  hv- 
this  nystem,  being  however  obliged  to  explain  the  production  CJ|  i^consLf 
of  ram,  have  supposed  that  the  aqueous  vapour,  ascending  in  ent  with  fact*., 
the  atmosphere,  accumulates  in  its  upper  ports,  where  it  is 
condensed  by  the  colil  of  that  region.    But  in  the  first  place 
it  has  been  found  by  Mr:  de  Saussure,  and  myself,  by  hy- 
groscopical  observations,  that  the  more  we  ascend  in  the  at- 
mosphere, the  less  of  aqueous  vapour  is  mixed  with  the  air,   (  . 
Besides,  from  this  hypothesis,  rain  should  fall  only  in  the 
night,  when  the  atmosphere  cools  after  sunset.     But  the 
spring  of  this  year  has  furnished  a  test  to  the  atmospheric 
systems.    We  have  had  almost  incessant  rains,  with  great 
storms.    Where  could  that  enormous  quantity  of  water  be 
contained,  if  not  in  the  composition  of  the  air  itself  What 
could  bare  occasioned  these  tremendous  local  storms,  ex- 
cept the  decomposition  of  air  in  certain  extents,  toward  which 
the  other  air  was  rushing  ? 

However  this  analysis  of  the  constitution  of  the  atmosphere  Another  ob- 
is not  necessary  to  show  how  groundless  the  author's  Hypo*^1^^^* 
thesis  is;  for  it  is  a  known  fact,  that  if  such  distinct  gasses  thesis, 
as  oxigen  and  hidrogen  exist  in  its  mass,  they  are  no  where 
separated  in  the  whole  of  its  extent,  from  the  plain  to  the  top 
of  the  highest  mountains:  consequently  the  electric  spark  can 
no  where  be  attracted  on  one  side  more  than  another,  even 
were  it  proved  that  these  fluids  possess  different  conducting 
faculties.    Therefore  there  remains  only  the  explanation 
which  the  author  rejects,  because  he  was  not  informed  of 
these  facts. 

There  is  a  phenomenon,  which  shows  to  the  sight  the  Falling  stars, 
manner  in  which  some  fluids,  distinct  from  atmospheric  air, 
ascending  in  the  atmosphere,  follow  their  course;  I  mean 
what  is  called  falling  stars,  when  they  follow  a  long  truck. 
This  is  a  phosphoric  fluid,  ascending  from  some  spot  of  the 
surface  of  the  Earth.  It  is  invisible  in  its  ascent,  because 
there  is  some  circumstance  required  to  make  it  phosphores- 
cent, 
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cent,  by  decomposition ;  but  when  thU  happens,  the  light 
disengaged  makes  it  visible  the  whole  way,  and  this  is  in  a 
straight  line*  The  small  /ailing  stars  are  composed  of  the 
same  fluid,  but  it  has  been  disturbed  in  its  asceiit  by  the 
agitatioo  of  the  air  ;  \U  streams  have  been  divided,  and  their 
direction  changed. 

If  tiie  author  has  any  objection  to  the  whole,  or  to  some 
part  of  this  answer  to  his  system,  I  shall  be  glad  to  receive  it 
through  your  Journul ;  but  he  will  find,  I  think,  that  it  in- 
volves many  more  objects  of  meteorology  than  he  was  aware 
of;  as  this  is  connected  with  most  part  of  natural  philoso- 
phy, I  remain,  Sir, 

your  most  obedient  servant, 

J.  E.  DE  LUC. 

Windsor,  June  the  1  1812. 


■ 


■ 


X. 

Remarks  on  an  artificial  stony  Substance :  by  F.  R.  Cu- 

RAUDAU+. 

Solidification   A  Remarkable  example  of  the  high  degree  of  solidification 
•f  water.        that  water  can  acquire  in  certain  combinations  is  exhibited 
by  the  artificial  stones,  which  form  the  subject  of  the  pre- 
sent remark. 

-  . .  These  stones,  more  than  half  the  weight  of  which  is  water, 
of  an  amficial  consist  also  of  sulphuric  acid  and  baked  clay  reduced  to 
stone,  powder,  in  the  proportion  of  one  part  of  the  former  and  two 

of  the  latter.  The  supple  mixture  of  these  three  substances 
affords  only  a  solution  of  sulphate  of  a) u mine  :  but,  if  their 
mutual  action  be  promoted,  heat  is  soon  produced,  and  its 
evolution  is  sometimes  so  considerable,  that  the  matter 


incandescent. 

•  If  the  quantity  of  materials  amount  to  25  or  SO  hundred 
Action  of  a  ,  »  i 

)arg«  quantity  weight,  this  beautiful  phenomenon  lasts  above  an  hour. 

W  materials.    J3atf  what  is  particularly  remarkable,  if  the  matter  come  to 
want  water  at  the  moment  when  the  mutual  action  of  the 

t 

i 

♦  Joura-Je  Phyi.  vol.  LXV1II,  p.  400,. 
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substances  on  each  other  is  most  energetic,  the  mass,  though 
still  fluid*  acquires  snddeoly  a  great  degree  of  solidity  ;  the 
heat  is  even  increased  in  its  intensity  ;  and  the  matter  after- 
ward passes  almost  wholly  to  a  state  of  insolubility.  The 
latter  property,  acquired  by  a  mixture  intended  to  produce 
very  soluble  salts,  proves,  that  the  penetration .  of  the  earth 
by  the  water  and  acid  must  huve  been  very  great,  since  the 
whole  mass  forms  only  a  stony  compound. 

The  stones  to  which  !  here  allude,  though  having  in  op-  a  stooc  si- 
pearance  all  the  properties  of  those  1  have  just  described,  milar  1(1  aP~ 

,  ,  ,.        _  ,    .       .      ...»  .  pearance,  but 

have  not  the  quality  of  being  insoluble.    On  the  contrary  not  insoluble. 
I  prevent  their  passing  to  this  state,  as  then  I  could  not 
make  use  of  them.    But  as  this  compound  has  all  the  ex- 
ternal characters  of  the  hardest  stones,  except  that  it  is  not 
insoluble,  1  conceived  it  would  not  be  uninteresting  to  see  an 
artificial  stony  substance,  which  some  peculiar  properties 
might  render  useful.    For  instance,  as  it  may  be  softened  Applicable  (• 
by  a  heat  superior  to  that  of  boiling  water,  might  it  not  be  different  use. 
employed  with  much  advantage  for  fastening  iron  or  wood 
in  stone,  easting  statues,  moulding  vases,  and  many  other 
purposes,  that  experience  would  point  out  ?    It  is  true  that 
substances  formed  of  this  stony  paste  must  not  be  exposed 
to  wet. 

Another  consideration,  that  has  led  me  to  suppose  this  new  Cause  of 
stony  compound  would  not  be  viewed  with  indifference, is,  canic  erupti- 
that  the  theory  of  its  formation,  and  its  analogy  with  the  °n5' 
stones  of  sol  fa  terras,  render  it  unnecessary  for  us  to  have  re- 
course to  the  hypothesis  of  subterranean  fires  kept  up  by 
combustible  matters,  to  explain  the  eruptions  of  volcanoes. 

In  fact,  since  water  alone,  by  passing  instantaneously  from 
the  liquid  to  the  solid  state,  can  give  rise  to  the  evolution  of 
so  very  considerable  a  degree  of  heat,  may  it  not  be  the 
immediate  cause  of  volcanic  eruptions?  Is  it  not  like-  {^J™1}^1  * 
wise  the  slow  and  gradual  passage  of  water  to  the  solid  state, 
that  produces  the  heat  kept  up  at  great  depths  in  the  inte- 
rior of  the  globe  ?  Lastly,  is  not  the  heat  developed  in  ani-  amj  ©rg^,.^ 
mal  aud  vegetable  organization  equally  owiug  to  water  ?  bodies. 
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Socittyfor  the  Encouragement  of  Arts, 
SotH  ty  of         In  the  year  1808,  the  gold  medal  of  the  Society  of  Art* 
IV  mtnnu  for         *H9  "4  judged  to  Dr.  Bain,  of  Curzon-st  rert,  for  plant- 
pUntiug  forest  in^  339199  forest  trees,  at  Heffleton,  in  Dorsetshire,  in 
weci"  1804  and  1805.    These  were  part  of  more  than  eight  hun- 

dred thousand,  that  he  had  planted  from  1?0S  to  that  time 
on  a  heath  valued  to  the  tenant  at  Is.  an  acre  per  annum,  a 
poor  <rrave! ?y  soil,  on  a  situation  rather  elevated,  and  much 
exposed  to  the  winds  from  the  seacoast.  Thus  encouraged, 
and  the  trees  for  the  most  part  thriving  well,  the  Dr.  has 
pursued  hts  exertions,  adding  near  three  hundred  thousand 
trees  more  to  his  plantations,  on  ground  not  adapted  to  the 
purposes  of  husbandry.  The  trees  are  chiefly  larch,  pi. 
naster,  and  Scotch  fir ;  the  last  in  much  the  largest  pro* 
portion.  The  luxuriance  of  his  pinasters  in  particular  show 
the  propriety  of  planting  them  as  a  shelter  to  other  trees. 
The  following  table  shows  the  site  attained  by  some  of  the 
pinasters  and  larche*  in  twelve  years  after  planting.  The 
pinasters  were  seedlings  of  one  year  old*  planted  on  very 
poor  ground ;  the  larches  were  three  years  old  when  planted, 
and  the  land  of  a  better  quality. 


tIBCt  MFERENCK. 


at  the  grvuud 

No. 

ft.  ineh. 

Pinaster.  1 

3  o 

8  8 

3 

2  5 

Larch,  1 

3  0 

2 

<2  0 

0 

3  5 

,1  ft.  from  p»d.  6  ft.  from  grd. 
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feet 
3 
3 
I 
2 
1 
1 


inch. 
4 
0 
10 
0 

9 

A 


frit 
I 
I 
1 
1 
1 
I 


inch. 
10 
4 
4 

7 
6 
5 


30 

17 
18 

34 

•23 

23 


O 
O 
3 
6 

9 
11 


Fremiurmfor 


For  these  plantations  a  second  gold  medal  was  adjudged 
to  Dr.  Bain  this  session. 

The  gold  medal,  beiig  the  premium  offered  in  class  3  for 
raising  o»ks,  was  adjudged  to  Henry  Andrews,  Esq.,  of 
Wakefield;  and,  in  consequence  of  the  death  of  Mr.  An- 
drews, thev  medal  was  presented  to  his  two  daughter*.  The 
oaks  were  planted  with  other  trees,  and  the  following  is  an 
account  of  the  whole. 

In 
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In  Ffctwuary  Soil  Marcl*,  1SOO.    la  Feb.  and  March,  1*10-  Twtal. 

Black  Italian  poplars. .500-....  1000  »•  1500 

Huntingdon  willows..  1000...*..  1000   2000 

Ash  ...4..*  4*  6000..»...  6000  v..  .11000 

Oaks  12000  10000. ..... ....92000 

Scotph  fir*   45000   48000  93000 

Birch   8800.   8000  16800 

- 

Larch   10000  30000  30000 

Spruce   1 0000  20000  30O0O 

Aldtrre   1800   10000  11800 

Sycamores........      660.....   660 

96760         123000  21876*0 


The  first  plantation  was 36  acres,  3  rods,  10  perches;  the 
second,  42  acres,  1  rod.  The  whole  is  well  fenced  with 
tod  wall*,  five  feet  high,  and  three  feet  and  half  thick. 

The  gold  medal  was  also  adjudged  to  Wio.  Congreve,  Premium  for 
Esq.,   of  Aldermaston  house,  Berkshire,    for  planting  Urcht*- 
377520  lurches,  being  the  premium  offered  in  class  10.  He 
planted  108  acres  in  rows  3  feet  asunder,  and  the  plants  at  * 
the  same  distance:  50  acres  with  the  trtes  six  feet  asunder 
each  way,  except  near  the  out-ides  where  they  were  only 
three  feet ;  and  32  acres  with  the  trees  four  feet  distant  each  t 
way,  which  distance  he  thinks  preferable  to  any  Other*    It  la 
his  intention  to  extend  his  plantations  to  500  or  600  acres. 
Several  of  the  lust  years  shoots  of  a  small  plantation  of 
larch,  made  in  1806,  exceeded  three  feet  in  length,  and  one 
was  three  feet  uine  inches. 

The  silver  medal  was  voted  to  Mr.  Henry  Cowlishaw,  of  Second  pre  . 
Mansfield,  for  planting  75000  larches,  being  the  premium  JjjSJ^** 
offered  in  class  II.    The  land  is  on  Btidsworth  forest,  port 
of  Sherwood.   The  following  account  is  in  his  own  words. 

The  land  being  chiefly  covered  with  heath  from  six  to  Management 
eighteen  inches  h'.gh,  I  caused  a  piece  of  the  heath  sod  to  be  of  toe  planca 
pared  off  with  a  paring-9pade,  of  a  sufficient  space  to  plant 
the  tree  in ;  and  the  soil  being  very  thin  and  near  the  gravel, 
1  preferred  planting  the  tree  without  turning  over  the  soil* 

The  season  being  far  advanced,  and  not  having  been  sooner 
in  possession  of  the  land,  I  ordered  that  the  roots  of  the 
trees  should  be  made  wet  with  water,  and  then  rubbed  over 
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of  with  soil,  which  thos  adhered  to  the  roots;  and  in  this  state 
they  were  planted  in  the  proportion  of  rather  more  than 
five  thousand  trees  upon  each  acre,  having  planted  seventy- 
five  thousand  trees  upon  the  land,  which  is  not  more  than 
fourteen  acres,  allowing  for  the  fences. 

The  larch  trees  were  two  years  transplanted,  and  from 
eight  to  fifteen  inches  high  when  planted  oat* 

The  season  proved  very  favourable,  few  of  the  trees  died, 
as  one  thousand  tilled  up  the  deficiencies  in  the  autumn  of 
1808,  and  the  remainder  grew  well.  In  the  autumn  of 
1809  they  were  again  filled  up  with  the  same  number;  and  I 
have  this  month  supplied  oil  the  deficiencies  with  two  thou- 
sand more,  a»  some  had  been  destroyed^  by  rabbits. 

The  plantation  is  now  in  a  healthy  growing  state;  the  last 
season  it  has  much  improved. 

I  think  the  above  mode  preferable  cither  to  destroying 
the' heath,  (as  I  presume  it  preserves  the  moisture  in  tbe 
soil  during  the  summer,  and  affords  warmth  in  the  winter), 
or  making  holes  by  turning  up  the  soil,  aud  bringing  what  is  * 
bad  upon  the  surface. 

I  am  justified  iu  these  remarks  from  plantations  adjoining 
mine,  where  both  modes  have  been  tried,  and  neither  has 
answered  so  well  as  my  method.  My  plantation  is  protected 
by  a  quick  fence,  which  was  planted  in  1808,  and  secured 
by  good  posts  and  rails  all  round;  the  quicks  have  grown 
very  well,  considering  the  nature  of  the  soil,  which  is  but 
barren,  aud  they  are  likely  to  become  a  good  fence. 

The  following  is  an  account  of  the  cxpences  that  have  at- 
tended this  plantation. 

£   s.  d. 

Purchase  0/  the  land  and  stamp  200  16  0 

Seventy-nine  thousand  larches  at  jtl.  per  thou- 
sand  v   79   0  0 

Posts  and  roils..   30   9  0 

Paring,  planting,  and  putting  down  the  feuces    38    0  0 

Carriage  of  trees,  &c.   2  16  0 

Cleaning  tbe  trees  first  and  second  year,  where 

the  heath  in  any  measure  incommoded  them     2  11  0 
Expense*  of  filling  up  the  deficiencies   3    0  6 
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Wemerian  Natural  History  Society, 

At  the  meeting  on  the  28th  of  March,  professor  Jameson  Mineralogy, 
read  an  account  of  a  ttoetz  gypsum  formation,  which  occurs 
on  the  bank?  of  the  Whitadder,  near  Kelso.    Likewise  of  a 
beautiful  floetz  quartz  found  in  beds  in  the  coal  district  of 
Fifeshire:  and  of  the  occurence  of  basalt,  amygdaloid,  and 
trap-tuff,  in  a  coal-formation,  newer  than  the  old  red  sand- 
atone,  and  its  accompanying  porphyry,  but  probably  older 
than  the  general  mass  of  the  rocks  of  the  newest  floetz- trap 
formation.    At  the  same  meeting,  Mr.   Leach   read  a  Species  of  pig. 
description  of  the  pig  of  Orkney  and  Shetland,  which  he 
is  inclined  to  consider  as  a  distinct  species.    And  the  Se-  Meteorological 
cretary  laid  before  the  meeting  a  very  full  and  interesting  ^oaT0*1* 
therinometrical  register  aud  roeterological  journal,  kept  ou 
a  voyage-  to  Davis  Straits  and  back  again,  by  Mr.  John 
Aitkin,  surgeon. 

At  the  meeting  on  the  11th  of  April,  Dr.  Macknigfat  Mountain  of 
read  a  mineralogical  description  of  Tinto,  a  noted  mountain 
in  Lanarkshire.    It  appears  to  be  of   floeti  formation; 
probably  resting  on  the  gray  wacke,  which  pervudes  the 

•  whole  mountainous  districts  in  the  south'  of  Scotland. 

•  Around  the  base  is  found  conglomerate,  containing  rounded 
masses  of  gray. wacke,  iron  clay,  flinty  state,  splintery  horr* 
atone,  quartz,  felspar,  mica,  &c  Where  the  rock  becomes 
finer  grained,  it  approaches  in  some  places  to  gray-wacke, 
and  in  others  to  those  portions  of  the  old  red  sand.stone 
formation,  which  are  conjectured  to  alternate  with  the 
newer  members  of  the  transition  series.  Over  the  con* 
glomerate,  masses  of  clay-stone,  greenstone,  and  green- 
stone passing  into  clinkstone,  and  porphyry-si  ate,  suc- 
cessively appear,  till  we  reach  the  summit,  which,  along 
with  the  whole  of  the  upper  part,  is  found  to  consist  of 
compact  felspar,  and  felspar  porphyry.  The  disposition  of 
the  rocks  in  this  mountain  is  conformable  to  the  idea  of 
secondary  deposition,  by  assuming  a  finer  and  more  crys- 
talline texture  as  they  ascend ;  and  the  occurrence  of  clay- 
stone  and  felspar  in  a  position  corresponding  to  what  is 
observed  on  the  Eildon  Hills,  the  Pentlands,  the  .Ochills, 
Papa  St  our,  Dundee,  and  in  other  places,  seems  to  favour 
the  hypothesis  of  a  particular  o? erlying  formation,  in  which 
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♦besc  substances  fire  prevailing  tog 


redients,  extending  over 
S)  contfidt  rablr  portion  of  the  lower  country  of  Scotland.*— . 
In  the  ben*  of  the  Clyde,  to  the  eastward  of  Tnito,  amyg- 
daloid appears,  having  nodules  of  ealcedony  coated  with 
green  earth  ;  also  calcspar,  and  portions  of  steatite**— To- 
wards the  north,  the  conglomerate  forming  the  base  of 
Tinto  passes  into  the  sundptone  of  which  the  whoie  inferior 
districts  of  Lanarkshire  are  composed.  It  is  to  the  waste 
of  this  rock  that  we  owe  the  splendid  rceuery  of  Coru  Liunt 
and  the  other  celebrated  falls  of  the  Clyde,  a  river  wb\cti 
exhibits  in  its  course  many  charm*  of  nature,  and  muy 
indeed  I*  said  to  carry  along  with  it  beauty  and  fertility. 

At  the  same  meeting  the  Secretary  communicated  w 
very  carious  meteorological  journal,  kept  by  Governor 
Graham,  during  bis  residence  in  Ijudspn's  Bay. 


Geological Society* 

Sebwancei  May  the  1st.  A  p-per  by  Dr.  M*c  Culloclj,  M,  G.  S., 
«K«<mr,i  faro  pQ  bistre  and  o|ber  substances  produced  in  the  distillation 

lo^io'buu-  °'  9°°* »  ,ih1  pn  tn€*1,  ttn*'°&v  w,t^  tne  nBl*1re  bitumens, 
mem.  was  read.    When  wood  is  submitted  to  destructive  dis- 

tillation, there  is  obtained,  among  oiher  products,  a  black 
substance  resembling  common  tar.  This,  tar  ts  very  ior 
flammable,  and  so  liquid,  thai  it  may  be  burnt  in  a  lamp. 
*  By  washing  it  with  water  either  hot  or  cold,  or  submitting1 
it  to  the  artion  of  lime,  or  of  the  mild  alkali*,  a  large 
portion  of  acetic  acid  i%  separated,  and  the  residue  becomes 
pitchy  and  tenacious.  It  is  entirely  solnble  in  caustic 
alkali,  in  alcohol,  in  ether,  in  acetic  acid,  and  in  the  mi* 
neral  acids.  The  fat  oils  and  the  recent  essential  oile 
dissolve  but  little  of  it,  but  if  the  former  are  made  drying, 
and  if  the  latter  have  become  brown  by  keeping,  they  then 
act  more  readily  and  copiously.  Coloured  oil  of  turpentine 
takes  op  a  considerable  quantity,  but  naphtha  only  ac- 
quires a  scarcely  sensible  brown  colour,  by  digestion  npon 
it.  When  carefully  distilled  at  a  gentle  beat  it  is  decom- 
posed  into  an  oily  matter,  at  first  limpid,  and  afterward 
brown,  a  quantity  of  acetic  acid  combined  with  a  little 
ammonia,  and  a  spungy  coal  remains  in  the  retort.    In  this 
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process  no  inflammable  gas  is  given  oat ;  bat  at  a  bigh 
temperature  the  oil  is  more  or  tets  decomposed,  and  in- 
flammable gas  I*  produced  which,  however,  does  not  burn 
with  a  flame  by  any  means  so  bright  as  the  gas  from  pit 
coat. 

If  this  destructive  distillation  is  not  carried  very  far,  n^aum> 
the  matter  in  the  retort  will  be  found,  when  cold,  to  be 
Miliil,  brilliant,  shining,  and  po**es*ed  of  a  conchoidal 
fracture:  its  taste  is  bum  ng  and  pungent,  and  it*  odour  is 
that  of  wood  smoke.  It  is  fusible  aud  readily  inflammable. 
When  kept  melted  in  an  open  vessel,  till  it  ceases  to  »>e 
fusible,  it  becomes  more  ami  more  brilliant,  its  fracture 
passes  to  splintery,  and  it  assumes  the  perfect  appearance 
of  nsphalfum.  In  proportion  as  it  Hpproaches  this  stale  it 
becomes  less  and  less  soluble  in  ntcohol,  and  a*  lt-iigth  * 
scarcely  gives  a  stain  to  this  mentruum.  Naphtha  has  no 
action  on  it,  and  in  this  circumstance  alone  it  differs  from 
asphaltum. 

Dr.  Mac  Cullochthen  proceeds  toon  exami  nation  of  the  Difference  Ix^. 
bitumens,  and  shows,  that  the  difference  between  the  pro-  f  tnW 
ducts  of  recent  vegetable  matter  and  of  th>  bit n mens,  when 


subjected  to  distillation,  consists  in  the  former  yielding 
einpyreumntic  acetic  acid,  and  a  black  pitchy  matter  in- 
soluble in  naphtha ;  while  the  latter  afford  ammonia  and 
naphtha,  but  little  or  no  acid. 

He  then  enters  into  a  detailed  investigation  of  the  pro-  Lignites 
perttes  of  the  very  important  class  of  ligmtes,  or  those 
substances  such  hs  peat,  surturbraud,  Bovey  coal,  Ice.  in 
which  the  traces  of  vegetable  origin  are  not  obliterated. 
Submerged  vood  from  peat  mo«*es  gave  a  brown  oil, 
smelling  of  wood  tar,  and  refusing  to  dissolve  in  naphtha. 
A  compact  pitchy  looking  peat  gave  a  fetid  oil,  resembling 
in  odour  neither  wood  tar  nor  bitumen,  and  very  slightly 
soluble  in  naphtha.  Bovey  brown  coal  gave  aa  oil  resem- 
bling in  odour  that  of  wood  tar,  but  much  more  soluble  in 
naphtha.  That  portion  of  the  oil  whirh  was  insoluble  io 
this  menstruum  had  a  strong  odour  of  wood  smoke.  The 
oil  of  jet  was  almost  perfectly  soluble  in  oapntha,  aud 
smelled  strongly  of  pretroleom,  but  it  afforded  also  empy- 
reumatic  acetic  acid. 

Thus 
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WooJ  changed    Trius  it  appears,  that  there  exists  a  class  of  fossils  of 
*  bitumen  by  andoobted  vegetable  origin,  which  exhibit  the  gradual 
progress  from  wood  to  bitumen,  and  in  which  this  change 
has  been  brought  about  by  the  action,  not  of  heat,  but  of 
water. 

fsperimeots      The  experiments  however  of  Sir*  James  Hall  seem  to 

ot  Sir  James    fhow,  that  heat  with  compression  is  also  capable  of  con* 
Hull.  .  ...  . 

verting  wood  into  coa).    A  critical  examination  of  this  fact 

waa  the  uext  object  of  Dr.  M.»  and  he  found  on  heating 
wood  in  close  gunbarrels;  that  a  black  coaly  looking  sub- 
substauce  was  indeed  produced,  but  that  it  consisted  wholly 
of  charcoal,  empyreumatic  acid,  and  w  ood  tar;  and  did  not 
contain  the  smallest  portion  of  real  bitumen:  hence  the 
experiments  alluded  to  do  by  no  means  prove  the  possibility 
of  converting  vegetable  matter  into  real  coal  by  mere  heat. 
It  appears,  however,  to  Dr.  M.,  that  the  consolidation  of 
bituminized  vegetables  into  coal  is  not  unlikely  to  be  the 
effects  of  subterranean  heat* 
Bi&trc  the  pitch     This  paper  concludes  by  showing  the  identity  of  the 
of  wood.        pitch  procured  from  the  distillation  of  wood  and  the  pig- 
Improvement  ment  culled  bistre  ;  points  out  methods  of  obtaining  it  in  a 
mad  use*  of  it.  state  better  fitted  than  common  biBtre  for  the  purposes 
of  the  artist ;  and  also  enumerates  several  other  uses,  to 
which  this  substance  may  be  economically  applied. 
WasralofT  of    Some  notes  on  the  mineralogy  of  the  neighbourhood  of 
St.  David's     St.  David's  in  Pembrokeshire,  by  Dr.  Kidd,  Prof.  Chem. 

at  Oxford,  and  Hon.  M-  G.  S.,  were  read.  The  Country 
about  St.  Davids,  when  viewed  from  an  eminence,  presents 
the  appearance  of  an  extensive  uneven  plain,  interspersed 
with  numerous  detached  hills  or  reeky  summits  of  an 
irregular  couiinl  shape.  The  two  highest  of  these  hills 
are  Pen  berry  and  Carn-Llidy,  the  western  portion  of  the 
latter  of  which  forms  the  promontory  of  St*  David's  head. 
These  hills  present  no  appearance  of  stratification,  and  are 
composed  of  felspar  and  borublend  in  various  proportions 
and  states  of  aggregation.  They  are  each  surrounded  by 
mantle  shaped  strata  of  slate,  elevated  at  a  high  angle,  and 
presenting  the  characters  of  grapwacke  slate:  this  latter  ia 
v  traversed  by  veins  of  quarts,  from  which  very  fine  speci- 

mens of  rock  crystal  are  procured.    No  carbonate  of  line 

appears 
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appears  to  be  contained  either  in  the  unstratified  trap*  or  in 
the  slaty  grauwacke,vnor  did  there  occur  in  them,  with  the 
exception  of  one  equivocal  instance,  the  smallest  trace  of 
any  organic  remain. 

May  the  15th.— An  account  of  the  Island  of  Teneriffe,  UUnd  of 
by  the  Hon.  Henry  Grey  Bennet,  M.  G.  S.  was  read.  The  ****** 
greatest  length  of  this  island  from  north  to  south  is  about 
70  miles,  its  greatest  breadth  does  not  exceed  30  miles.  Iri 
the  S.  W,  part  of  the  island  is  situate  the  mountain  called 
by  the  Spaniards  el  Pico  di  Tiede%  but  better  known  by  the 
name  of  the  Peak  of  Teneriffe,  the  height  of  which,  from  the 
mean  of  several  observations,  appears  to  be  about  12500 
English  feet*  The  rocks  and  strata  of  this  island  appear 
to  be  wholly  volcanic.  A  long  chain  of  mountains  passes 
through  the  interior,  sloping  on  the  £.  W.  and  N.  sides  to 
the  sea,  but  on  the  S.  and  S.  W.  elevated  into  nearly  per- 
pendicular  mountains,  which  are  intersected  by  deep  and 
narrow  ravines.  The  lowest  bed  of  tl)e  island  is  porpbyritic 
lava,  composed  of  hornblende  and  felspar,  in  its  upper 
pan  porous,  scoriform,  and  sometimes  passing  into  the  state 
of  pumice.  Upon  this  rests  a  bed  of  the  same  substance, 
as  already  mentioned,  but  in  structure  nearly  approaching 
to  greenstone.  This  is  covered  by  a  thick  bed  of  pumice, 
which  itself  is  overspread  with  basaltic  lava,  on  which,  in 
many  places,  rest  beds  of  tufa  and  volcanic  ashes.  This 
Basaltic  lava  decomposes  sooner  than  any  of  the  other  rocks, 
and  contains  the  greatest  variety  of  imbedded  substances  : 
it  is  so.netimes  divided  by  a  layer  of  olivine  in  crystals  some 
inches  long,  and  is  often  intersected  by  thick  veins  of  por- 
phyri tic  slate.  Zeolite  and  chalcedony  also  occur  in  it.  The 
number  of  small  craters  and  extinct  volcanoes  is  prodigious, 
They  are  to  be  fdund  in  all  parti  of  the  island  ;  but  none  of 
them  have  been  in  activity  of  late  years.  The  great  streams 
of  lava  have  flowed  from  the  Peak :  those  of  the  years  1704 
and  1797  (which  was  the  last)  are  basaltic.  This  latter  flowed 
so  slowly,  notwithstanding  the  steep  descent  of  the  moun- 
tain, that  it  was  several  days  in  advancing  three  milen.  On 
the  western  side  of  the  Peak  is  an  ancient  lava,  not  at  all  de- 
cora posed,  several  miles  in  length,  and  in  a  perfect  state  of 
vitrification  resembling  obsidian. 

Mr.  Vauquelin 


r 

840       .  wcmvmt  wewi. 

Min  era  1  water     Mr.  Vauquelin  has  analysed  the  thermal  water  ef  Neris# 
•f  N*-is.       nair  Mootfocon,  in  the  department  of  the  Allier.  Two 
ounces  of  the  solid  matter  U*ft  by  evaporating  the  water  on 
the  spot  had  been  sent  to  him :  but  he  was  not  informed  of 
how  much  water  it  was  the  produce.    The  results  of  hie 

analysts  were. 

Carbonate  of  soda    33*34 

Sulphate  of  soda  ....  .  28*6$ 

Muriate  of  soda   15*28 

Carbonate  of  lime    2  80 

Silex   8*34 

Water  .   9*02 

Animal  matter,  and  lose   tt*54 

■   

100- 

The  silex  be  supposes  to  havo  been  held  iu  volution  by 
'  the  water;  and  he  thinks  it  probable,  that  both  this  and  the 
animal  matter  were  indebted  for  their  solubility  to  the  pre* 
sence  of  the  carbonate  of  soda. 
Mineral  wafer    He  likewise  analysed  the  residuum  of  the  water  of  Ar* 
Lrgetxieres.  gentieres,  tent  him  in  the  same  way  by  the  same  physician. 
,The  results  were. 

Carbonate  of  soda   32*06 

Sulphateof  soda   15*75- 

Muriate  of  soda   1*39 

Siliceous  sand  ••••   10*44 

Carbonate  of*  magnesia   34*37 

lime    6"i\ 

Animal  matter   0*7« 

■  100* 
Mathematical  The  Twelfth  Number  of  Leybourn's  Mathematical  Re* 
pository  contains— 1.  Solutions  to  the  Mathematical  Ques- 
tions proposed  in  Number  X.  3.  On  the  irreducible  Case 
of  Cubic  Equation*.  3.  New  properties  of  the  Conic 
Sections.  4.  I  o<  u  '  nninate  Problems.  5.  On  the  Ellipse 
end  Hyperbola.  6  Da  the  Roots  of  Equations  of  all  Di- 
mensio  ts.  7.  Pro|*ertu-s  of  the  Right-angled  Triangle.  8. 
Continuation  of  Le  Gen<lre's  Memoir  on  Elliptic  Transceu* 
dental*,  y.  A  senea  of  ur.w  Questions  to  be  answered  in  a 
sul>spqucnt  r.iniiber. 

To  Correspond  emit* 
Dr.  Henderson's  paper  is  obliged  to  be  postponed  till 

next  month.  t 
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ARTICLE  I. 

On  «  gaseous  Compound  of  carbonic  Oxide  and  Chlorine.  By 
JoHif  Davy,  Esq.  Communicated  by  Sir  Humpheet 
Davy,  Ent.  LL.  17.  See.  R.  S*. 


S 


1NCE  the  influence  of  electricity  and  solar  light,  as  che-  Oxlmuriatic 
mical  agents,  are  analogous  in  many  respects,  and  as  the  ga*  said  not  to 
former  produces  no  change  in  a  mixture  of  carbonic  oxide  J2d*c 
and  chlorine,  it  was  natural  to  infer  the  same  respecting  the 
latter.    Messrs.  Gay-Lussac  and  Tbenard  assert,  that  this 
is  the  case ;  they  say,  that  they  have  exposed  a  mixture  of 
carbonic  oxide  and  chlorine,  under  all  circumstances,  to 
light,  without  observing  any  alteration  to  take  placef ;  Mr. 
Murray  has  made  a  similar  statement}. 

Having  been  led  to  repeat  this  experiment,  from  some  ob-  The 
jections  made  by  the  last  mentioned  gentleman  to  the  theory  *>un<1  *7 
of  my  brother,  sir  Humphry  Davy,  concerning  chlorine,  I  ?y< 
was  surprised  at  witnessing  a  different  result. 

The  mixture  exposed,  consisted  of  about  equal  volumes 
•f  chlorine  and  carbonic  oxide  ;  the  gasses  had  been  previ- 

•  Ffailos.  Trans  for  1S19,  p.  144. 
t  Recherche*  PhisicoChimRjnes,  Ton.  II,  p.  ISO. 
%  Nicholson's  Journal,  toI.  XXX,  p.  «7. 
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ously  dried  over  mercury  by  the  action  of  fused  muriate  of 
lime;  and  the  exhausted  glass  globe,  iuto  which  they  were 
introduced  from  a  receiver  with  suitable  stopcocks,  was 
carefully  dried.  After  exposure  for  about  a  quarter  of  an 
hour  to  bright  sunshine,  the  colour  of  the  chlorine  had  en- 
tirely disappeared;  the  stopcock  belonging  to  the  globe 
being  turned  in  mercury  recently  boiled,  a  considerable 
absorption  took  place,  just  equal  to  one  half  the  volume  of 
the  mixture,  and  the  residual  gas  possessed  properties  per- 
fectly distinct  from  those  belonging  either  to  carbonic  oxide 
or  chlorine. 

Properties  of      Thrown  into  the  atmosphere,  it  did  not  fume.    Its  odour 

ga*.re,U,ting  wa8  d,fferent  from  that  of  chlorine,  something  like  that 
which  one  might  imagine  would  result  from  the  smell  of 
chlorine  combined  with  that  of  ammonia,  yet  more  in* 
tolerable  and  suffocating  than  chlorine  itself,  and  affecting 
the  eyes  in  a  peculiar  manner,  producing  a  rapid  flow  of 
tears,  and  occasioning  painful  sensations. 

Its  chemical  properties  were  not  less  decidedly  marked, 
than  its  physical  ones. 

Thrown  into  a  tube  full  of  mercury  containing  a  slip  of 
dry  litmus  paper,  it  immediately  rendered  the  paper  red. 

Mixed  with  aramoniacal  gas,  a  rapid  condensation  took 
place,  a  white  salt  was  formed,  and  much  heat  was  produced* 
The  compound  of  this  gas  and  ammonia  was  a  perfect 
neutral  salt,  neither  changing  the  colour  of  turmeric  uor  lit* 
must  it  had  no  perceptible  odour,  but  a  pungent  saline 
taste;  it  was  deliquescent,  ond  of  course  very  soluble  in 
water;  it  was  decomposed  by  the  sulphuric,  nitric,  and 
phosphoric  acids,  and  also  by  liquid  muriatic  acid  ;  but  it 
sublimed  unaltered  in  the  muriatic,  carbonic,  and  sulpha* 
reous  acid  gasses,  and  dissolved  without  effervescing  in  aoetic 
Decomposd   acid.    The  products  of  its  decomposition  collected  over 
hiito  carbonic  mercury  were  found  to  be  the  carbonic  and  muriatic  acid 
acw  gws«.     gasses;  and  in  the  experiment  with  concentrated  sulpharie 
acid,  when  accurate  results  could  be  obtained,  these  two 
gasses  were  in  such  proportions,  that  the  volume  of  the 
bitter  was  double  that  of  the  former. 
Condemn  4      I  have  ascertained  by  repeated  trials,  both  synthetical  and 
time,  it*  bulk  anulytical,  that  the  gas  condenses  four  times  its  volume  of 
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the  volatile  alkali,  and  I  have  not  been  able  to  combine  it  of  1 
with  a  smaller  proportion. 

Tin  fused  in  the  gas  in  a  bent  glass  tube  over  mercury*  Decomposed 
by  means  of  a  spirit  lamp,  rapidly  decomposed  it ;  the  liquor  b* 
of  Libavius  was  formed ;  and  when  the  vessel  had  cooled, 
there  was  not  the  least  change  of  the  volume  of  the  gas  per- 
ceptible; but  the  gas  had  entirely  lost  its  offensive  odour, 
and  was  merely  carbonic  oxide  ;  for  like  carbonic  oxide  it 
burnt  with  a  blue  flame,  afforded  carbonic  acid  by  its  com* 
bustion,  and  was  not  absorbable  by  water. 

The  effects  of  zinc,  antimony,  and  arsenic  heated  in  the  noc,  antimony 
gas,  were  similar  to  those  of  tin ;  compounds  of  these  metals  and  ^seoic, 
and  chlorine  were  formed,  and  carbonic  oxide  in  each  ex- 
periment was  liberated  equal  in  volume  to  the  gas  decom- 
posed. In  each  instance  the  action  of  the  metal  was  quick ; 
the  decomposition  being  completed  in  less  than  ten  minutes: 
but  though  the  action  was  rapid,  it  was  likewise  tranquil, 
no  explosion  ever  took  place,  and  none  of  the  metals  be* 
tame  ignited  or  inflamed. 

The  action  even  of  potassium  heated  in  the  gas  was  not  potassium*  -, 
violent.    But  from  the  great  absorption  of  gas,  and  from 
the  precipitation  of  carbon  indicated  by  the  blackness  pro* 
duced,  not  only  the  new  gas,  but  likewise  the  carbonic  oxide, 
appeared  to  be  decomposed. 

The  white  oxide  of  zinc  heated  in  the  gas  quickly  decom-  white  oxide  of 
posed  it,  just  as  readily  indeed  as  the  metal  itself;  there  was  xiac» 
the  same  formation  of  the  butter  of  zinc;  but  instead  of 
carbonic  oxide  being  produced,  carbonic  acid  was  formed ; 
and,  as  usnal,  there  was  no  change  of  volume. 

The  protoxide  of  antimony  fused  in  the  gas  rapidly  de-  Md  protoxl(je 
composed  it ;  the  butter  of  antimony  and  the  infusible  per-  of  antimony, 
oxide  were  formed  ;  there  was  no  change  of  the  volume  of 
the  gas,  and  the  residual  gas  was  carbonic  oxide. 

Sulphur  and  phosphorus  sublimed  in  the  gas,  produced  Not  decom pa« 
no  apparent  change;  the  volume  of  the  gas  was  unaltered,  sedt>y  •ulphur, 
and  its  characteristic  smell  was  undiminished. 

Mixed  with  hidrogen  or  oxigen  singly,  the  gas  was  not  m  hidrogen  or 
inflamed  by  the  electric  spark,  but  mixed  with  both,  in  pro-  oxigen  singly  s 
per  proportions,  viz.  two  parts  in  volume  of  the  former  and 
one  of  the  latter  to  two  parts  of  the  gas,  a  violent  explosion  - 

S  2  was 
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was  produced,  and  the  muriatic  and  carbonic  acid  gasses 
were  formed. 

but  quickly  by  The  gas  transferred  to  water  was  quickly  decomposed. 
*»tcr-  the  carbonic  and  muriatic  acids  were  formed,  as  in  the  last 

experiment,  and  the  effect  was  the  same  even  when  light  was 

Nature  ef  the     From  lhe  raode  °f  lhc  formation  °f  tbC       a°d  ^ 
compound.     densation  that  takes  place  at  the  time,  from  the  results  of 

the  decomposition  of  its  ammoniacal  salt,  and  from  the 
analysis  of  the  gas  by  metals  and  metallic  oxides,  it  appears 
to  be  a  compound  of  carbonic  oxide  and  chlorine  condensed 
into  half  the  space  which  they  occupied  separately. 
Seemingly  an  And  from  its  combining  with  ammonia,  and  forming  with 
acid.  this  alkali  a  neutral  salt,  and  from  its  reddening  litmus,  it 

seems  to  be  an  acid.    It  is  similar  to  acids  in  other  respects ; 
in  decomposing  the  dry  subcarbonate  of  ammonia,  oue  part 
in  volume  of  it  expelling  two  parts  of  carbonic  acid  gas ;  and 
in  being  itself  not  expelled  from  ammonia  by  any  of  the 
It,  auction   acid  grasses,  or  by  acetic  acid.    Indepeudant  of  these  cir- 
for  ammonia   cumstances,  were  power  of  saturation  to  be  taken  as  the 
wy  great.     meagure  of  affinity,  the  attraction  of  this  gas  for  ammouia 
must  be  allowed  to  be  greater  than  that  of  any  otner  sub- 
stance, for  its  saturating  power  is  greater;  no  acid  condenses 
so  large  a  proportion  of  ammonia;  carbonic  acid  only  con- 
denses half  as  much,  and  yet  does  not  form  a  neutral  salt. 
The  great  saturating  and  neutralizing  powers  of  this  gas  are 
singular  circumstances,  and  particularly  singular  when 
compared  with  those  of  muriatic  acid  gas. 
h*  relatM  to     1"  consequence  of  its  being  decomposed  by  water,  I  have 
the  fixed  alka-  not  been  able  to  ascertaiu  whether  it  is  capable  of  combining 
li»  not  known.  ^  ^  fixed  Blkaij8.    Added  to  solutions  of  these  sub- 
stances it  was  absorbed,  and  carbonic  acid  gas  was  dis 
gaged  by  an  acid. 

I  have  made  the  experiment  on  the  native 
H  dors  not  dc«  .  1*  i         j  .\ 

compos  car   of  lime  and  barytes,  but  the  gas  did  not  decompose  these 

bouau  of  lime  ^0(j,eg#  This  indeed  might  be  expected,  since  quick-lime, 
or  barytes.      ^  ^  absorb  the  gas:  a  cubic  inch  of  it,  exposed 

to  the  action  of  lime  in  a  tube  over  mercury,  was  only  di- 
minished in  two  days  to  nine  tenths  of  a  cubic  inch,  and  no 
farther  absorption  was  afterwards  observed  to  take  place. 

But 
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But  even  thin  circumstance  does  not  demonstrate,  that  the 
gas  has  no  affinity  for  lime,  and  is  not  capable  of  combining 
with  it;  for  on  making  a  similar  experiment  with  carbonic 
acid,  substituting  this  gas  for  the  new  compound,  the  result 
was  the  same;  in  two  days  only  about  one  tenth  of  u  cubic 
inch  was  absorbed. 

Thoogh  the  gas  is  decomposed  by  water,  yet  it  appears  to  ^  deeom- 
be  absorbed  unaltered  by  common  spirit  of  wine,  which  con-  posed  by  spirit 
taint  so  considerable  a  quantity  of  water ;  it  imparted  its  pe-  °*  wiD€» 
culiar  odour  to  the  spirit,  and  its  property  of  affecting  the 
eyes;  five  measures  of  the  spirit  condeused  sixty  measures  of 
the  gas. 

It  is  also  absorbed  by  the  fuming  liquor  of  arsenic,  and  by  Absorbed  by 
the  oximuriate  of  sulphur.  tha  fuming  li. 

The  former  appeared  to  require  for  saturation  ten  times  its  Jndox°i mutate 
own  volume;  six  measures  of  the  liquor  condensed  about  of  sulphur, 
sixty  of  the  gas.    The  liquor  thus  impregnated  was  thrown 
into  water,  and  a  pretty  appearance  was  produced  by  the 
sudden  escape  of  bubbles  of  the  gas;  had  not  its  intolerable  pjtfjedth 
smell  convinced  me  that  the  gas  was  unaltered,  I  should  water  uruie-^ 
not  have  conceived  that  it  could  pass  through  water  un-  qpmpoted. 
decomposed. 

1  cannot  account  for  the  assertion  of  Messrs.  Oav-Lussac  r^  ar  ~# 

*  JJitterence  or 

and  Thenard  and  of  Mr.  Murray,  that  oxi  muriatic  gas  does  the  author** 

not*  when  under  the  influence  of  light,  exert  any  action  on  rc*u,ts 
b  _      _         e  *  others. 

carbonic  oxide:  I  was  inclined  at  first  to  suppose,  that  the 
difference  between  their  results  and  mine  might  be  owing  to 
their  not  having  exposed  the  gasses  together  to  bright  sun- 
shine; but  1  have  been  obliged  to  relinquish  this  idea,  since 
1  have  found  that  bright  sunshine  is  not  essential,  and  that 
the  combination  is  produced  in  less  than  twelve  hours  by  the 
indirect  solar  rays,  light  alone  being  necessary. 

The  formation  of  the  new  gas  may  be  very  readily  wit- The  forma U< a 
nessed,  by  making  a  mixture  of  dry  carbonic  oxide  and  chlo-  of  thegaa 

»  O  •  aluu.fl 

vine  in  a  glass  tube  over  mercury:  if  light  be  excluded,  the 
chlorine  will  be  absorbed  by  the  mercury,  the  carbonic  oxide 
alone  remaining ;  but  if  bright  sunshine  be  immediately  ad- 
mitted when  the  mixture  is  first  made,  a  rapid  ascension  of 
the  mercury  will  take  place,  and  in  less  than  a  minute  the 
colour  of  the  chlorine  will  be  destroyed,  and  in  about  ten 

minutes 
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minutes  the  condensation,  will  have  ceased,  and  the  combina- 
tion of  the  two  passes  will  be  complete. 

Complete  ab-  jt  »E  requisite,  that  the  gasses  should  be  dried  for  forming 
acnce  of  water  ^  0  , 

necessary.  this  compound;  if  this  piecautton  is  neglected,  the  new  gas 
will  he  far  from  pure:  it  will  contain  a  considerable  admix* 
tore  of  the  carbonic  and  muriatic  acid  gasses,  which  are  pro- 
duced in  consequence  of  .the  decomposition  of  hygrometrical 
water.  Iudeed  there  is  considerable  difficulty  in  procuring 
the  new  gas  tolerably  pure;  a  good  air  pump  is  required, 
and  perfectly  tight  stopcocks,  and  dry  gasses,  and  dry 
vessels. 

Attempt  to        I  have  endeavoured  to  procure  the  gas,  by  passing  a  mix- 

Ibrmirinahot  tu  re  of  carbonic  oxide  and  chlorine  through  an  earthen-ware 
earthen  tube* 

tube  heated  to  redness;  but  without  success. 
Its  specific  •       The  specific  gravity  of  the  gas  may  be  inferred  from  the 
gravity.         specific  gravities  of  its  constituent  parts  jointly  with  the 
condensation  that  takes  place  at  their  union.    According  to 
Cruickshank,  100  cubic  inches  of  carbonic  oxide  weigh  29*6 
grains;  and  according  to  Sir  Humphry  Davy,  100  of  chlorine 
are  equal  to  76*37  grains:  hence  as  equal  volumes  of  these 
gasses  combine,  and  become  so  condensed  as  to  occupy  only 
half  the  space  they  before  filled,  it  follows  that  100  cubic 
inches  of  the  new  compound  gas  are  equal  to  105*97  grains. 
Thus  this  gas  exceeds  most  others  as  much  in  its  density  as 
it  does  in  its  saturating  power. 
Affinities  of       To  ascertain  whether  chlorine  has  a  stronger  affinity  for 

chlorine  for  hidroiren  than  for  carbonic  oxide,  I  exposed  a  mixture  of  the; 
hidrogftn  and     ,       0  .  f  _  , 

carbonic  oxide  three  gasses  in  equal  volumes  to  light,    lioth  the  new  corn- 
equal,  pound  and  muriatic  acid  gas  were  formed,  and  the  affinities 
were  so  nicely  balanced,  that  the  chlorine  was  nearly  equally 
divided  between  them.    And  ihat  the  attraction  of  chlorine 
for  both  these  gasses  is  nearly  the  tame,  appears  to  be  con- 
firmed by  muriatic  acid  not  being  decomposed  by  carbonic 
oxide,  or  the  new  gas  by  hidrogen. 
Name  for  the      ^ne  chl°"oe  »«d  carbonic  oxide  are,  it  is  evident  from  these 
new  con-      last  facts,  united  by  strong  attractions;  and  as  the  properties 
pound.         0f  tne  8UDstanceas  a  peculiar  compound  are  well  character- 
ized, it  will  be  necessary  to  designate  it  by  some  simple 
pame.    1  venture  to  propose  that  of  phosgene,  or  phosgene 
£as;  from  yWr,  light,  and  ytyoptu,  to  produce,  which  sig* 

nifies 
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nifies  formed  by  light ;  and  as  yet  oo  other  mode  of  producing 
it  has  been  discovered. 

I  have  exposed  mixtures  consisting  of  different  proportions  Oximuriatic 
of  chlorine  and  carbonic  acid  to  light,  but  have  obtained  no  ™?d^n*nl 
new  compound.  not  combine. 

The  proportions  in  which  bodies  combine  appear  to  be  de-  Relative  pro- 
termiued  by  fixed  laws,  which  are  exemplified  in  a  variety  JJ^^ 
of  instances,  unci  particularly  in  the  present  compound.  Oxi- 
gen  combines  with  twice  its  volume  of  hidrogeu  aud  twice 
its  volume  of  carbonic  oxide  to  form  water  and  carbonic  acid, 
aud  with  half  its  volume  of  chlorine  to  form  euchlorine;  and 
chlorine  reciprocally  requires  its  own  volume  of  hidrogen 
and  its  own  volume  of  carbonic  oxide  to  form  muriatic  acid 
and  the  new  gas. 

This  relation  of  proportions  is  one  of  the  most  beautiful 
parts  of  chemical  philosophy,  and  that  which  promises  fairest, 
when  prosecuted,  of  raising  chemistry  to  the  state  and  cer- 
tainty of  a  mathematical  science* 


II. 

A  Narrative  of  the  Eruption  of  a  Volcano  in  the  Sea  off  the 
Island  of  St.  Michael.  By  S.  Tillard,  Esq.  Captain  in 
ike  Royal  Navy.  Communicated  by  the  Right  Hon.  Sir 
Joseph  Banks,  Bart.  K.  B.  P.  R.  S* 

APPROACHING  the  island  of  St.  Michael's,  on  Sun-  Smoke  seen 

day  the  12th  of  June,  1811,  in  his  majesty's  sloop  Sabrina,  ™»ndingffom 

under  ray  command,  we  occasionally  observed,  risiug  in  the  ' 

horizon,  two  or  three  columns  of  smoke,  such  as  would 

have  been  occasioned  by  an  action  between  two  ships,  to 

which  cause  we  universally  attributed  its  origin.  This 

opinion  was,  however,  in  a  very  short  time  changed,  from 

the  smoke  increasing  and  ascending  in  much  larger  bodies 

than  could  possibly  have  been  produced  by  such  an  event  ; 

and  having  heard  an  account  prior  to  our  sailing  from  Lisbon, 

that  in  the  preceding  January  or  February  a  volcano  had  arising  from  a 

volcano. 

Philos.  Trans,  for  18 la,  p.  152. 

burst 
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burst  out  within  the  sea  near  St.  Michael's,  we  immediately 
concluded,  that  the  smoke  we  saw  proceeded  from  this 
cause,  and  on  our  anchoring  the  next  morning  hi  the  road 
of  Ponta  del  Gada,  we  found  this  conjecture  correct  as  to 
the  cause,  but  not  to  the  time;  the  eruption  of  January 
Two  at  three  having  totally  subsided,  and  the  present  one  having  only 
miles  distance.  Durgt  fortn  two  dayh  nrior  to  oar  approach,  aud  about  three 

miles  distant  from  the  one  before  alluded  to. 
Vi$it  to  the        Desirous  of  examining  as  minutely  as  possible  a  contention 
P  so  extraordinary  between  two  such  powerful  elements,  1 6*t 

off  from  the  city  of  Ponta  del  Gada  on  the  morning  of  the 
14th,  iu  company  with  Mr.  Read,  the  consul  general  of  the 
Azores,  and  two  other  gentlemen.  After  riding  about 
twenty  miles  across  the  NW,  end  of  the  island  of  St.  Mi- 
chael's, we  came  to  the  edge  of  a  cliff,  whence  the  volcano 
burst  suddenly  upon  our  view  in  the  most  terrific  and  awful 
grandeur.  It  was  only  a  short  mile  from  the  base  of  the 
cliff,  which  was  nearly  perpendicular,  and  formed  the  mar- 
gin of  the  sea;  this  cliff  being  as  nearly  as  I  could  judge 
from  three  to  four  hundred  feet  high.  To  give  you  an  ade- 
quate idea  of  the  scene  by  description  is  far  beyond  my 
powers;  but  for  your  satisfaction  I  shall  attempt  it. 
The  volcano  Imagine  an  immense  body  of  smoke  rising  from  the  sea, 
Scribed.  tne  gUrfape  pf  which  was  marked  by  the  silvery  ripling  of  the 
waves,  occasioned  by  the  light  and  steady  breeze*  incidental 
to  those  climates  in  summer.  In  a  quiescent  state,  it  bad 
the  appearance  of  a  circular  cloud  revolving  on  the  water 
like  a  horizontal  wheel,  in  various  and  irregular  involutions, 
expanding  itself  gradually  on  the  lee  side;  when  suddenly  a 
column  of  the  blackest  cinders,  ashes,  and  stones  would  shoot 
up  in  form  of  a  spire  at  an  augle  of  from  ten  to  twenty  de- 
grees from  a  perpendicular  line,  the  a  ogle  of  inclination  being 
universally  to  windward:  this  was  rapidly  succeeded  by  ase- 
coud,  third,  and  fourth,  each  acquiring  greater  velocity, 
and  overtopping  the  other  till  they  had  attained  an  altitude 
as  much  above  the  level  of  our  eye,  as  the  sea  was  below  it 

As  the  impetus  with  which  the  columns  were  severally 
propelled  diminished,  and  their  ascending  motion  had  nearly 
ceased,  they  broke  into  various  branches  resembling  a  groupe 
pf  pines,  ibese  again  forming  themselves  into  festoons  of  white 

feathery 
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feathery  smoke io  the  most  fancifal  manner  imaginable,  in* 
termixed  with  the  finest  particles  of  falling  ashes,  which  at 
one  time  assumed  the  appearance  of  innumerable  plumes  of 
black  and  white  ostrich  feathers  surmounting  each  other;  at 
another,  that  of  the  -light  wavy  branches  of  a  weeping 
willow. 

During  these  bursts,  the  most  vivid  flashes  of  lightning 
continually  issued  from  the  densest  part  of  the  volcano;  and 
the  cloud  of  smoke  now  ascending  to  an  altitude  much  above 
the  highest  point  to  which  the  ashes  were  projected,  rolled 
off  in  large  manses  of  fleecy  clouds,  gradually  expanding 
themselves  before  the  wind  in  a  direction  nearly  horizontal,  'JVater  'P0^*1 
and  drawing  up  to  them  a  quantity  of  waterspouts,  which  the  cloud*, 
formed  a  most  beautiful  and  striking  addition  to  the  general  / 
appearance  of  the  scene. 

That  part  of  the  sea.  where  the  volcano  was  situate,  was  R»«nE  of  tim 
upwards  of  thirty  fathoms  deep,  and  at  the  time  of  our  view-  JJJ^J^* 
ing  it  the  volcano  was  only  four  days  old.  Soon  after  our 
arrival  on  the  cliff,  a  peasant  observed  he  could  discern  a  peak 
above  the  water:  we  looked,  but  could  not  see  it ;  however, 
in  less  than  half  an  hour  it  was  plainly  visible,  and  before 
we  quitted  the  place,  which  was  about  three  hours  from  tba 
time  of  our  arrival,  a  complete  crater  was  formed  above  the 
water,  not  less  than  twenty  feet  high  on  the  side  where  the 
greatest  quantity  of  ashes  fell;  the  diameter  of  the  crater 
being  apparently  about  four  or  five  hundred  feet. 

The  great  eruptions  were  generally  attended  with  a  noise  Eruptions 
like  the  continued  firing  of  cannon  and  musquetiy  inter- lend€d  witl1 
mixed,  as  also  with  slight  shocks  of  earthquakes,  several  Gr  eart*Klu*^(** 
which  having  been  felt  by  my  companions,  but  none  by  my- 
self, I  had  become  half  sceptical,  and  thought  their  opinion 
arose  merely  from  the  force  of  imagination;  but  while  we 
were  silting  within  five  or  six  yards  of  the  edge  of  the  cliff* 
partaking  of  a  slight  repast  which  hod  been  brought  with  us, 
end  were  all  busily  engaged,  one  of  the  most  magnificent 
bursts  took  place  which  we  had  yet-witnessed,  accompanied 
by  a  very  severe  shock  of  an  earthquake.   The  instantaneous 
and  involuntary  movement  of  each  was  to  spring  upon  his 
feet,  and  I  said  "  this  admits  of  do  doubt."    The  words  Fall  of  part  of 
had  scarce  paused  my  lips,  before  we  observed  a  large  portion  tftt  di* 
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of  the  face  of  tbe  cliff,  about  6fty  yards  on  our  left,  falling, 
which  it  did  with  a  violent  crash.  So  aoou  as  our  first  coo* 
aternatioa  had  a  little  subsided,  we  removed  about  ten  or  a 
dozen  yards  farther  from  the  edge  of  the  cliff,  and  finished 
our  dinner. 

Farther  ac-  On  the  succeeding  day,  June  15th,  having  the  consul  and 
count.  soiQQ  otj,er  frjen<k  on  board,  1  weighed,  and  proceeded  with 

the  ship  towards  the  volcano,  with  the  intention  of  witnessing 
a  night  view ;  but  in  this  expectation  we  were  greatly  disap- 
pointed, from  the  wind  freshening  and  the  weather  becoming 
thick  and  hazy,  and  also  from  the  volcano  itself  being  clearly 
more  quiescent  than  it  was  the  preceding  day.  It  seldom 
emitted  any  lightning,  but  occasionally  as  much  flame  as 
may  be  seen  to  i-sue  from  tbe  top  of  a  glass-house,  or  foun- 
dery  chimney. 

On  passing  directly  under  the  great  cloud  of  smoke,  about 
three  or  four  miles  distant  from  the  volcano,  the  decks  of  the 
ship  were  covered  with  fine  black  ashes,  which  fell  .inter* 
mixed  with  small  rain.  We  returned  the  next  morning,  and 
late  on  tbe  evening  of  the  same  day,  I  took  my  leave  of  St* 
Michael's  to  complete  my  cruize. 

On  opening  the  volcano  clear  of  the  NVV.  part  of  the 
island,  after  dark  on  the  l6tb,  we  witnessed  one  or  two 
eruptions  that,  had  the  ship  been  near  enough,  would  have 
been  awfully  grand.  It  appeared  one  continued  blaze  of 
lightning;  but  tbe  distauce  which  it  was  at  from  the  ship, 
upwards  of  twenty  miles,  prevented  our  seeing  it  With  effect. 
The  volcano  Returning  again  towards  St.  Michaels  on  the  4th  of  July, 
quiet,  and  80  I  was  obliged,  by  the  state  of  the  wind,  to  pass  with  the  ship 
very  close  to  the  island,  which  was  now  completely  formed 
by  the  volcano,  being  nearly  the  height  of  MatJock  High 
Tor,  about  eighty  yards  above  the  sea.  At  this  time  it  was 
perfectly  tranquil,  which  circumstance  determined  me  to 
land,  and  explore  it  more  narrowly. 

Landing  on  1  ,eft  tne  8hiP  in  one  of  tne  ooat8»  accompanied  by  some 
tbe  island.  of  the  officers.  As  we  approached,  we  perceived  it  was  still 
smoking  in  many  parts,  and  upon  our  reaching  the  island 
found  the  surf  on  the  beach  very  high.  Rowing  round  to 
the  lee  side,  with  some  little  difficulty,  by  the  aid  of  en  oar, 
as  a  pole,  J  jumped  on  shore,  and  was  followed  by  the  other 

officers 


yards  above 
>vater. 
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officers.  We  found  a  narrow  beach  of  black  ashes,  from 
which  the  side  of  the  i  a  land  rose  in  general  too  steep  to  ad- 
mit of  our  ascending  ;  and  where  we  could  have  clambered 
up,  the  mass  of  mutter  was  much  too  hot  to  allow  our  pro- 
ceeding more  than  a  few  yards  in  t)ie  asceut. 

The  declivity  below  the  surface  of  the  sea  was  equally 
steep,  having  seven  fathoms  water,  scarce  the  boat's  length 
from  the  shore,'  and  at  the  distance  of  twenty  or  thirty  yards 
we  sounded  twenty-five  fathoms. 

From  walking  Yound  it,  in  about  twelve  minutes,  I  should  Less  than  a 
judge  that  it  was  something  less  than  a  milein  circumference;  •  - 

but  the  most  extraordinary  part  was  the  crater,  the  mouth  of  The  crater  foil 
which,  on  the  side  facing  St.  Michael's,  was  nearly  level  with  ter< 
the  sea.  It  was  fiHed  with  water,  at  that  time  boiling,  and 
was  emptying  itself  into  the  sea,  by  a  small  stream  about  six 
yards  over,  and  by  which  1  should  suppose  it  was  continually 
filled  again  at  high  water.  This  stream,  close  to  the  edge 
of  the  sea,  was  so  hot,  as  only  to  adroit  the  finger  to  be  dip* 
ped  suddenly  in,  and  taken  out  again  immediately.  , 

It  appeared  evident,  by  the  formation  of  this  part  of  the  A  P«ninsnls  i 
island,  that  the  sea  had,  during  theeruptioos,  broke  into  the  ^f^l 
crater  in  two  places,  as  the  east  side  of  the  small  stream  was 
bounded  by  a  precipice,  a  cliff  between  twenty  and  thirty 
feet  high  forming  a  peninsula  of  about  the  same  dimensions 
in  width,  and  from  fifty  to  sixty  feet  long,  connected  with 
the  other  part  of  the  island  by  a  narrow  ridge  of  cinders  and 
lava,  as  an  isthmus  of  from  forty  to  fifty  feet  in  length,  from 
which  the  crater  rose  in  the  form  of  au  amphitheatre. 

This  cliff,  at  two  or  three  miles  distance  from  the  island,  Ascent  of  (h« 
bad  the  appearance  of  a  work  of  art  resembling  a  small  fort bthmu^ 
or  block  house.    The  top  of  this  we  were  determined,  if 
possible,  to  attain  ;  but  the  difficulty  we  had  to  encounter  in  • 
doing  so  was  considerable;  the  only  way  to  attempt  it  was 
up  the  side  of  the  isthmus,  which  was  so  steep,  that  the  only 
mode  by  which  we  could  effect  it,  was  by  fixing  the  end  of 
an  oar  at  the  base,  with  the  assistance  of  which  we  forced 
ourselves  up  in  nearly  a  backward  direction. 

Having  reached  the  summit  of  the  isthmus,  we  found  an- 
other difficulty,  for  it  was  impossible  to  walk  upon  it,  as  the 
descent  on  the  other  side  was  immediate,  and  as  steep  as  the 
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one  we  had  ascended  ;  hut  by  throwing  oar  legs  serous  it,  m 
would  he  done  oo  the  ridge  of  a  house,  and  moving  ourselves 
forward  by  our  hands,  we  at  length  reached  that  part  of  it 
where  it  gradually  widened  itself  and  formed  the  summit  of 
the  cliff,  which  we  found  to  have  a  perfectly  flat  surface,  of 
the  dimensions  before  stated. 

FferpTsnted,  Judging  this  to  be  the  most  conspicuous  situation,  we  here 
'   w^lld*        Plantcd  lhe  Uuion,  and  left  a  bottle  sealed  up  containing  a 

ru.  small  account  of  the  origin  of  the  island,  and  of  our  having 

landed  apoa  it,  and  naming  it  Sabrioa  Island. 

F»*«d«t  •  Wilhin  th€  crater  1  found  tnc  <*>mplete  skeleton  of  a 
•dbyihTcfap-  guard-fish,  the  bones  of  which,  being  perfectly  burnt,  fellxto 
bao-  pieces  upon  attempting  to  take  them  up;  and  by  the  ac- 

count of  the  inhabitants  on  the  coast  of  St.  Michael's,  great 
numbers  of  fish  had  been  destroyed  during  the  early  part  of 
the  eruption,  as  large  quantities,  probably  Suffocated  or  poi- 
soned, were  occasionally  found  drifted  into  the  small  inlets 
or  bays. 

The  island,  like  other  volcanic  productions,  is  composed 
i  a  01  tb*  principally  of  porous  substances,  and  generally  burnt  to 
complete  cinders,  with  occasional  masses  of  a  stone,  which 
1  should  suppose  to  be  a  mixture  of  iron  and  lime-stone  ;  but 
have  sent  you  specimens  to  enable  you  to  form  a  better  judg- 
ment than  you  possibly  can  by  any  description  of  mine. 


= 


III. 

New  Method  of  making  Bricks,  so  as  to  form  cheaper  and 
firmer  Buildings,  and  useful  underground  Drains :  by 
Johji  Stephens,  Esq,  of  Reading,  in  Berkshire*. 

Sir, 

Bricks  divided 

I  HAVE  sent,  for  the  inspection  of  the  Society  of  Arts,  &c 
rarl)  through,  three  closure  bricks,  which  on  examination  you  will  find  to 
have  been  cut  three  fourths  of  the  way  through  in  the  middle 

•  Trans,  of  the  Soc.  af  Arts,  vol.  XXIX,  p.  30.  The  silver  medal 
fM  voted  to  Mr.  Stephens. 
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by  a  wire,  and  the  whole  of  the  way  through  at  each  end, 
which  leaves  the  ends  square  and  handsome  for  work. 

The  bricklayer,  to  divide  each  brick  in  length,  has  only  «™> CT* 
to  take  the  brick  in  his  left  hand,  with  the  mark,  or  cat, 
downwards  longitudinally ;  and  by  one  smart  blow  with  the 
trowel  he  wil^  have  two  complete  king-closures,  with  which 
he  can  easi  ly  make  four  common  closures. 

I  have  shown  them  to  many  workmen,  who  all  approve  of 
them.  I  had  two  hundred  and  fifty  of  them  made  by  a  brick- 
maker  for  an  experiment,  and  I  have  ordered  two  thousand 
more.  The  builders  who  do  the  principal  part  of  my  work 
have  had  some  ou  their  own  account,  and  have  since  increa- 
sed their  orders.  I  have  no  doubt  when  they  are  better 
known  they  will  come  into  general  use. 

A  considerable  saving  in  labour  and  waste  of  bricks  may  Tbcir  mdr**t- 
be  effected  by  their  use,  particularly  in  walls  where  piers  are 
built,  and  where  there  are  many  openings;  the  work  will 
also  be  rendered  more  substantial.  There  will  be  a  saving 
in  room  and  materials  where  the  back  of  a  chimney  is  built 
against  a  str  aight  wall,  particularly  in  flues  for  low  build- 
ings. They  will  be  found  useful  in  cities  or  large  towns  by 
being  placed  in  partition  walls  instead  of  lath  and  plaster, 
and  be  a  check  to  the  ravages  of  fire.  They  will  be  useful 
in  preventing  the  passage  of  rats  and  mice,  and  the  disa- 
greeable smell  occasioned  when  they  die  betwixt  lath  and 
plaster  or  wainscot.  They  will  also  answer  for  draining  of 
land,  and  will  form  cheaper  small  drains  from  houses  than 
any  other  method.  They  may  be  cut  in  other  forms  or 
directions  for  particular  purposes  according  to  the  uses  for 
which  they  are  intended. 

The  additional  expense  of  dividing  them  by  the  wire  is  Additional «. 
about  two  shillings  per  thousand,  it  is  generally  done  after        rf  ■»*• 
they  have  been  moulded  one  or  two  days  according  to  the 
dryness  of  the  season. 

I  flatter  myself,  that,  if  this  communication  meets  with  the 
approbation  of  the  Society,  it  will  render  a  benefit  to  th« 
public.  I  ana,  Sir,  with  much  esteem, 

*  Your  most  obedient  servant, 

JOHN  STEPHENS, 

Reeding,  October  31,  1810. 

Dear 
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DEAR  SIR, 

Saving  inthcir  On  inquiry  from  builders,  I  am  informed,  that  the  wring 
mm*  by  the  use  of  the  bricks  I  have  invented  will  be  from  two 

and  a  half  to  nearly  6ve  per  cent,  in  a  five-window  house  in 
brick  work  and  labour,  in  a  front  of  forty  feet  with  or  with- 
out piers.  In  ornamental  brick  piers  for  gateways,  1  think 
the  saving  of  bricks  by  means  of  cutting  may  be  very  con- 
siderable, and  in  the  labour  still  more,  beside  the  work  being' 
done  more  sound  and  substantial. 
11  inch  will.  I  am  using  a  few  of  them  in  an  eleven  inch  brick  wall,  (a 
system  hitherto  entirely  new),  in  a  westernly  aspect,  as  a 
preventive  or  guard  against  the  effects  of  weother,  aod  it 
will,  in  point  of  dryness,  be  equal  to  a  fourteen  inch  wall. 
I  have  enclosed  a  letter  from  Benjamin  Garroway,  a  brick- 
layer, who  has  requested  me  to  let  him  have  all  the  bricks  I 
have  of  this  kind,  and  to  bespeak  more  for  him.  I  have  also 
sent  a  certificate  from  Mr.  Robert  Wright,  wbo  is  exten- 
sively engaged  in  buildings. 
Drains.  The  drains  for  agricultural  purposes  might  be  doue  by 

women  or  children,  except  the  digging  of  the  drains,  espe- 
cially two  inch  drains.  With  respect  to  longerdrains,  if  they 
are  required  of  four  inches,  and  to  be  covered  with  brick,  I 
would  recommend  the  bricks  to  be  laid  auglewise,  in  order 
to  promote  strength  in  covering. 
Dnwback  of  Jt  WOuld  be  of  great  importance  if  parliament  would  allow 
*Uty*  a  drawback  of  the  duty  on  all  bricks  employed  iu  draining. 

Modeofroak-  Every  brick,  intended  for  the  operation  I  recommend,  is 
kag  tha brick.  talcef)  oflp  the  itacfc  two  or  tnree  £ay9  after  jt  ;g  m^jjpj^ 

It  is  then  put  on  a  stool  or  board,  and  a  wire,  about  the  size 
of  No.  23,  is  pressed  on  the  upper  side  of  the  brick,  so  as  to 
pass  through  each  end  of  it  }  it  is  then  immediately  placed 
on  the  stack  again,  and  afterward  burned. 

1  am,  dear  sir, 
Your  most  obedient  humble  servant, 
Reading,  December  &,  1810.  JOHN  STEPHENS. 

Letter  from  Mr.  Richard  Billing,  to  Mr.  Steprehs. 
SIR, 

Krirurlr*  on  Agreeably  to  your  request,  I  have  taken  into  consideration 
the  nt'il\°C  lhe  ulilit)'  of  )'0lir  closure  brick*,  and  beg  leave  to  say, 
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that  my  opinion  coincides  with  yours,  as  to  their  advantage* 
in  new  chimnies,  which  are  intended  to  be  built  against  old 
walls.  In  constructing  a  new  chimney  it  is  generally  consi- 
dered absolutely  necessary,  that  the  same  should  be  worked 
lip  close  to  the  old  wall,  but  completely  unconnected,  in  or- 
der that  it  might  settle  from  the  old;  in  this  case,  it  is  very 
desirable  to  make  the  back  of  the  chimney  as  thin  as  possible, 
that  it  may  project  as  little  as  convenient ;  and  in  building 
piers,  particularly  small  ones,  either  for  gate-ways  or  fronts 
•f  booses,  where  there  are  many  bricks,  and  in  the  present 
mode,  which  is  so  frequently  adopted,  of  two  inch  recesses  at 
the  exterior  of  the  windows,  your  closures  would  be  much 
preferable  even  in  appearance  to  a  brick  which  has  been  cut 
with  a  trowel,  with  the  surface  of  course  defaced* 

Closure  bricks  might  be  adopted  as  a  cheap  and  useful  Drains, 
dratn  by  a  common  brick  flat,  with  two  closures  laid  on  the 
same  two  inches  asunder,  or  four  inches,  and  reversed. 

Your  closures  would  be  useful  in  all  kinds  of  ornamental  Ornamental 
brick  work.  work> 

Two  inches  is  a  very  desirable  brick,  bat  most  times  Two  inch 
avoided  in  consequence  of  the  waste  in  cutting  common  {j£ck*  <tesiT**' 
bricks,  and  difficulty  in  producing  a  smooth  face,  which 
would  be  completely  obviated  by  the  introduction  of  closure 


,  I  remain,  sir, 

Your  obedient  humble  Servant. 
Beading,  RICHARD  BILLING. 

December  3,  1810. 

Letter  from  Mr*  Benjamin  Gareo  way,  to  jfcfr.  Stephens, 
SIR, 

I  am  of  opinion,  that,  if  closures  were  made  for  general  Farther  re- 
use, two  and  a  half  per  cent  would  be  saved  in  brickwork  of  nurkt. 
small  piers,  flues  of  chimneys,  or  where  there  are  any  bricks 
in  ornamental  works.    Common  bricks  frequently  will  not 
cut  more  than  one  closure ;  and  if  your  bricks  were  to  be  al* 
ways  had,  they  would  be  much  more  useful. 

I  remain,  sir, 

Your  humble  servant, 
Ruscombe,  BENJAMIN  GARROWAYj. 

Skeember  5,  1818.  Letter 


■ 
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Letter  from  Mr.  Robert  Wright  to  Mr.  Stephen** 
SIR, 

Having  examined  your  method  of  cutting  bricks,  I  am 
of  opinion,  that  they  would  be  particularly  useful  in  all  kind* 
of  brick  work,  make  a  considerable  "saving  in  labour  and 
materials,  and  that  a  much  superior  bond  would  be  obtained 
by  your  improvement. 

You  are  perfectly  at  liberty  to  make  any  use  you  please 
•f  my  opinion. 

I  am,  sir, 
Your  very  obedient  servaut, 

ROBERT  WRIGHT. 
A*.  5,  New  North  Street,  Red  L*m  Square, 
London,  December  6,  1810% 

- 

Description  of  the  drawings  of  Mr.  Stephens's  method  of  cut- 
ting bricks  for  tarious  purposes.  See  Plate  Fl,  fig.  2—7. 

Fspknarkmef  Fig.  2,  of  plate  VI,  is  a  plan  of  the  upper  surface  of  a 
■he  pute.  common  brick  :  the  line  a  a  is  a  cleft  cut  nearly  through  the 
brick  while  it  is  soft  by  means  of  a  piece  of  wire,  as  is  shown 
in  the  section,  fig.  3;  where  the  section  of  brick  is  shown  at 
8  B,  placed  on  the  wooden  block  A,  a  piece  of  wire  b  b  with 
a  loop  at  each  end  is  pressed  down  into  it,  soas  to  divide  it 
into  two  parts,  except  the  part  C,  which  the  wire  will  not 
cut  through  because  of  the  curvature  it  acquires  in  beiug 
pressed  into  the  brick.  A  brick  of  this  kind,  being  burnt, 
jnay  be  broken  in  two  halves  by  one  cleft  with  the  trowel, 
which  will  be  found  very  useful  in  many  cases  which  con- 
stantly occur  in  brickwork,  and  will  be  far  superior  to  the 
present  mode  of  hacking  the  bricks,  both  For  the  soundness 
and  appearance  of  the  work,  and  will  be  done  in  lest  time. 

Figs.  4  and  5  show  the  application  of  these  divided  bricks 
to  draining,  where  AB  are  the  ends  of  the  two  halves  of  a 
brick,  and  C  D  tiles,  forming  the  top  and  bottom  of  the 
drain,  this  method  forms  a  square  drain. 

Fig.  5  shows  how  a  triangular  drain  may  be  made  with 
half  the  number  of  bricks  of  the  foregoing,  that  is  one  half 
brick  A,  and  two  tiles  C  D« 
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Fig.  6,  is  a  plan  of  a  brick  divided  diagonally,  and  fig.  7 
sliows  how  these  halves  may  be  disposed  to  form  a  triangular 
drain  :  the  letters  show  the  same  parts  in  each  of  these  two 
figures:  the  bottom,  D*  may  be  made  of  tile,  or  of  a  brick 
cut  in  half  iu  its  thickness :  the  scale  annexed  to  the  figures 
will  show  the  dimensions  of  the  different  draius. 


IV. 

A  temporary  Rick%  to  secure  Corn  in  Sheaves  in  the  Fields 
till  quite  dry;  also  Clover,  Pease,  and  Beans:  by  Wil- 
liam Jones,  Esq.  o/Foxdotvn  Hill,  near  Wellington^  So* 
merset  shire*. 

Sir, 

The  very  unusual  quantity  of  rain,  that  fell  during  the  Harrestin*  in 

months  of  August  and  September  last,  with  scarcely  two  wet  weather. 

days  of  dry  weather  following,  in  this  neighbourhood,  put 

farmers  to  the  necessity  of  having  recourse  to  various  modes 

of  preserving  their  coro;  and,  as  I  understand  the  Society 

of  Arts  has  offered  a  gold  medal  for  the  cheapest  and  best 

mode  of  harvesting  corn,  and  also  for  making  hay  in  wet 

weather,  superior  to  any  hitherto  practised,  I  beg  leave  to 

communicate  some  experiments  I  made  last  summer,  and 

the  result  of  them.    In  the  first  place,  I  put  some  wheat  in  Small  ricks  of 

small  round  ricks,  or  wind-rows,  made  in  the  common  way 

of  this  county;  but  afterward  recollected,  that  the  uncommon 

wetness  of  the  ground  might  render  the  under  part  damp. 

I  thought  it  prudent  to  examine  them,  (ubout  ten  days  after  injured  by  tka 

they  were  set  up),  and  found  my  apprehensions  so  well  ^mpness  of 

the  £ roufld* 

founded,  that  1  had  the  whole  spread  abroad ;  and  have  no 
doubt,  that,  if  they  had  remained  a  little  longer,  the  corn  ' 
would  have  been  materially  injured ;  not  the  bottom  only,  for 
it  had  contracted  dampness  a  great  way  up  the  ricks,  inso- 
much that  I  turned  my  attention  to  devise  some  better  mod* 
of  preserving  my  barley  in  case  the  weather  continued  so 
rainy,  as  it  afterward  proved.    I  had  observed  iu  some  wet 

•  Trans,  of  the  Soc.  of  Arts.  vol.  XXIX,  p.  4$.  The  silver  medaj 
was  voted  to  Mr.  Jones  for  bis  inreotion. 
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Barley  (he  seasons  before  this,  that  many  of  oar  farmers,  not  being  able 
same,  ^       their  barley  dry  enough  to  put  into  a  targe  rick,  had 

set  up  narrow  ricks,  containing  the  produce  of  an  acre  or 
two,  each  in  different  parts  of  the  field  where  it  was  grown, 
for  the  sake  of  expedition ;  and  though  some  straw  was  pat 
under  them,  yet  the  bottom  contracted  a  great  degree  of 

ku?edh  under"  damPne88»  80  88  to  occ««0R  lt  to  wnell  old,  and  the  clover 

neath.  ™  **'  was  killed  where  these  ricks  had  stood. 

Method  of  ob-    My  object  was  to  prevent  both  these  injuries;  and  it  oc- 

?nwnveni«n  '  curred  to  me»  tnat  *°ur  g»te  hurdles  would  answer  both 
ces/  purposes,  by  setting  the  two  outside  ones  perpendicular,  and 

two  middle  ones  inclining  against  and  supporting  each  other. 
Stand  for  the  These  hurdles  are  usually  eight  feet  long;  the  two  heads,  in 
which  the  four  bars  are  mortised,  have  pointed  heads  of 
about  a  foot  and  a  half  long;  the  two  outside  ones  are  to  be 
forced  into  the  ground  nearly  their  full  length,  so  that  the 
middle  brace  may  rest  on  the  ground  to  afford  some  support; 
and  the  two  middle  ones  about  six  inches,  to  keep  them 
steady.  The  foot  of  the  second  hurdle  should  be  set  two 
feet  from  the  foot  of  the  first,  the  third  three  feet  from  the 

- 

second,  and  the  fourth  two  feet  from  the  third,  making 
seven  feet,  and  occupying  a  space  of  seven  feet  by  eight, 
for  barley  or  oats ;  but  wheat,  being  longer  in  the  straw,  . 
requires  the  distance  to  be  wider,  viz.  three  feet  from  the 
first  to  the  second,  three  feet  from  the  second  to  the  third, 
and  three  feet  from  the  third  to  the  fourth,  which  will  be 
nine  feet  by  eight. 

It  will  be  proper  to  put  seven  or  eight  small  stakes,  (a 
■  little  bigger  than  a  man's  thumb),  from  the  second  bar  of 
the  first  hurdle  to  the  second  bar  of  the  second  hurdle,  and 
from  the  second  bar  of  the  third  to  the  second  bar  of  the 
fourth,  to  support  the  sheaves  from  the  ground,  to  admit 
air  under  and  prevent  injury  to  the  growing  clover;  or  small 
poles  may  be  used  extending  from  one  outside  hurdle  to  the 
other.    The  appearance  of  the  ends  of  the  hurdles  will  be  aa 
i  n  the  engraved  plan,  Plate  VI,  fig.  1,  and  section  Plate  VII,  . 
fig.  1,  which  show  where  the  small  stakes  are  to  be  placed 
to  prevent  the  sheaves  touching  the  ground,  for  there  will 
Structure  of    he  but  a  slight  pressure  on  them,  since  the  ground  ends  of 
the  rick.       the  sheaves  are  to  be  put  against  the  hurdles  A  B,  and  the 

ear* 
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cars  of  the  corn  a  little  elevated  to  rest  against  the  hurdle? 
CO:  so  that  the  ears  of  the  corn  will  be  all  within  side, 
and  have  the  benefit  of  the  air  between  C  and  D.  It  is  to 
be  observed,  that  the  hurdles  C  D,  being  but  six  inches  in 
the  ground,  and  the  hurdles  A  B  nearly  eighteen  inches, 
the  two  former  will  be  a  little  higher  than  the  two  latter; 
which  is  necessary  for  two  reasons,  one  is,  that  the  higher 
these  are,  the  higher  the  air  is  admitted  to  the  middle  of  the 
rick,  and  the  more  they  elevate  the  tops  of  the  sheaves  in 
the  middle,  for  the  ground  ends  should  be  lowest  to  shoot 
off  the  rain.  But  as  it  will  be  found,  that,  after  two  or 
three  rows  are  placed  around  the  tops  of  the  hurdles,  (for 
the  ricks  should  be  circular),  the  ground  ends  of  the  sheaves 
being  largest,  the  tops  will  become  nearly  level ;  when  it 
will  be  necessary  to  put  four  sheaves  as  at  G  G  in  the  middle 
horizontally,  forming  a  square,  open  in  the  centre,  which 
will  admit  air  from  the  top  of  the  middle  hurdles  C  D, 
through  this  space,  to  the  middle  of  the  rick,  as  the  ears  of 
each  sheaf  are  just  to  meet  only  in  the  middle  resting  on 
these  four  sheaves*;  which  will  give  such  an  elevation  to  the 

• 

tops  of  them,  that  the  ground  ends  will  be  sufficiently  in* 
dining  downwards  to  shoot  off  any  rain  that  may  fall'.  In 
forming  the  roof,  the  sheaves  are  of  course  to  be  put  far- 
ther in  every  time  they  are  put  around,  till  the  roof  termi- 
nates in  a  point,  when  two  sheaves,  with  the  tops  downward 
spread  abroad  and  bound  with  a  straw  band,  will  secure  it 
from  a  great  deal  of  rain ;  but  if  the  corn  is  to  remain  out 
long,  a  little  reed  or  thatch  may  soon  be  put  on  each  rick. 

Fearing  I  might  not  have  been  sufficiently  explicit  in  de-  Model, 
describing  this  plan,  it  has  occurred  to  me,  that  it  would  be 
better  to  send  a  model,  containing  100  sheaves,  made  to  a 
scale  of  an  inch  to  a  foot,  as  to  the  length  of  the  hurdles, 
the  distance  from  each  other,  and  the  size  of  the  sheaves, 
also  to  exemplify  every  particular  of  it. 

The  weather  being  so  rainy  for  some  days  after  my  barley  tjfk  manner '° 
was  cut,  with  every  appearance  of  more  rain,  I  determined, 

•  If  th«  corn  should  be  very  damp,  and  the  rick  made  high,  roar 
other  sheaves  may  be  put  higher  up  to  convey  a  greater  circulation  of 
sir,  and  operate  a?  a  bond  to  connect  the  sheaves  ia  the  middle,  so 
that  they  cannot  possibly  slide  outwards. 
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011  having  a  few  hours  intermission  of  rain,  to  get  the  middle 
of  the  field,  which  was  a  little  more  dry  then  the  rest,  and  - 
to  put  it  in  smalt  ricks,  containing  more  than  the  produce 
of  an  acre,  on  these  hurdles  in  the  same  field ;  it  was  in  such 
o  damp  state  as  to  be  totally  spoiled  in  the  common  rick, 
but  was  tuken  from  these  ricks  into  a  barn  in  the  month  of 
January  last,  perfectly  dry,  the  straw  much  better  than 
could  have  been  expected,  the  grain  good,  having  been  pro- 
ved to  grow  well ;  for  having  some  doubt  on  account  of  being 
put  together  so  damp,  I  had  it  first  tried  by  putting  a  few 
grains  in  a  cloth  into  the  earth,  and  have  since  sown  it,  and 
no  other  this  spring,  and  I  never  had  a  better  prospect  of  a 
while  tome  good  crop.  The  remaining  part  of  the  barley,  that  was  left 
other  was  on  the  ground,  was  not  taken  in  till  ten  days  aftenvardf, 
spoiled.         ^e  muck  growu>  a  deal  wasted  by  frequently 

turning,  and  the  straw  spoiled. 

I  flatter  myself  it  will  be  admitted,  that  in  wet  seasons, 
or  when  harvest  is  so  late,  that,  as  the  days  decrease,  the  dews 
increase,  and  of  course  remain  so  long  that  there  are  but  few 
hours  in  a  day  for  dryiug,  even  if  there  should  be  no  rain; 
this  method  will  afford  perfect  security  to  corn  that  is  cut 
dry,  and  put  up  in  this  manner  immediately  from  the  sithe 
or  sickle:  because,  if  there  should  be  grass  in  it,  the  ground 
end  of  every  sheaf  will  be  withoutside,  exposed  to  the  sun. 
and  air  to  dry;  and  as  for  the  grain,  no  part  of  it  can  get 
damp,  because  the  ears  but  just  meet  in  the  middle, 
through  which  the  air  passes  from  the  bottom  to  the  top 
Karley  and  oats  sufficiently  to  dry  iu  I  have  mentioned  sheaves,  because  iu 
inadoHuo       thi*  county  barley  and  oats  are  generally  bound  as  well  as 

but  may  be  wheat ;  **ut  both  lhe  form*r  mRV  De  placed  in  these  ricks 
n..cktd  with-  without  binding,  as  I  had  some  barley  put  in  one  of  them  (by 
<jui  it.  way  of  experiment),  and  think  it  to  be  the  better  mode  when 

there  is  much  grass  in  it,  by  carefully  keeping  the  ears  to- 
gether when  carried  to  the  hurdles,  where  a  man  is  ready  to 
put  it  up  to  another  on  the  top,  and  to  place  the  ears  inwards ; 
and  it  is  done  in  as  short  a  lime  as  the  like  quantity  is  put 
No  waggon  to  ou  a  wagg°n,  with  this  advantage,  that,  whereas  a  waggon 

clover W'1^  t*iree  or  *°ur  horse*  goes  over  the  clover  to  the  great 
injury  of  it  in  wet  weather,  by  this  method  the  corn  is  carried 
by  women  or  children  in  their  arms  to  the  hurdles,  without 

the 
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the  least  injury  to  the  clover,  a  consideration  fully  adequate 
to  a  little  extra  expense,  if  any,  beside  that  of  being  more 
expeditiously  secured ;  for  every  practical  farmer  will  be  Beu- 
sible  in  how  short  a  time  an  acre  of  corn  may  be  carried  from 
the  circumference  of  an  acre  to  its  centre.  As  to  the  time  Time  of  fixing 
of  fixing  these  hurdles,  1  have  ascertained,  that  two  people  the  sland- 
can  fix  them  in  five  minutes,  and  one  rick  would  contain 
the  produce  of  two  acre*  of  barley  or  oats.  The  other  ad-  Other  advan- 
vaiitagea,  beside  thecorn  being  thus  sooner  secured,  are,  that 
no  more  attendance  on  it  is  required,  so  thut  a  farmer's  at- 
tention may  be  better  directed  to  his  other  harvest  concerns, 
and,  that  one  or  two  of  these  ricks  at  a  time,  (as  may  be  con* 
▼enient),  may  be  taken  into  a  barn  to  thrash,  whereas  a  part 
of  a  large  rick  cannot  be  taken  in  without  the  trouble  and 
expense  of  thatching  the  remainder,  and  being  subject  to 
the  risk  of  rain  before  it  may  be  covered  again. 

I  trust  it  will  be  seen,  that  by  this  plan  there  must  be  a  Sating  of 
great  saving  of  the  quantity  as  well  as  the  preservation  of  the  J^pJ^ng 
quality  of  the  grain,  which  is  known  often  times  to  shed  a  from  injury, 
great  deal  by  being  frequently  turned  to  get  dry.  Before  I 
thought  of  this  expedient  (last  barley  harvest),  I  am  clear, 
that  a  field  of  pease  of  mine  required  to  be  turned  so  often, 
that  more  shed  out  than  were  sown;  and  a  farmer  in  this 
neighbourhood  had  a  good  crop  of  eight  acres  of  vetches  re* 
doced  to  sixty  bushels,  by  so  frequently  turning  them  for 
three  weeks,  without  getting  them  dry  at  last;  whereas  an 
acre  or  two  might  have  been  taken  up  in  this  way  a  few  days 
after  they  were  cot,  aud  the  seed  would  have  got  sufficiently- 
hard,  but  the  greater  part  of  these  were  so  soft  as  to  be  much 
bruised  in  thrashing,  and  it  was  to  be  feared  a  great  part  of 
them  would  not  vegetate.  I  had  an  opportunity  of  knowing 
the  quantity,  having  the  tithe  of  them ;  and  proving  the  in- 
jury by  the  loss  of  my  crop  in  sowing  them,  insomuch  that 
the  land  has  been  since  ploughed. 

Although  1  have  not  tried  it,  yet  1  think  it  is  not  to  be  Application 
doubted,  but  that  this  mode  may  be  applied  with  equal  ad-  ^  a^  or|CC(j 
vantage  to  clover  hay,  and  clover  seed,  before  it  may  be  dry 
enough  to  put  into  a  large  rick,  by  being  placed  in  this  si- 
tuation to  dry  without  being  so  frequently  turned  as  to  de- 
prive the  hay  of  its  finest  parts,  and  subject  the  seed  to  great 
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and  to  grass     waste.    In  cases  also  when  meadow  hay  may  be  dry  enough 
cut  or  »ay.     ^Q        -n  |arge  coc^s  ou  t|ie  appearance  of  rain,  how  much 
injury  do  they  receive  by  the  bottom  being  rendered  so  wet 
as  to  occasion  a  dampness  borne  way  up,  and  require  much 
time  to  throw  abroad  to  dry  ?  Whereas,  in  the  same  state  of 
dryness,  how  many  of  such  cocks  may  be  put  on  four  hur- 
dles; and  the  bottom  instead  of  being  wet  and  injured  will  be 
perfectly  dry,  having  air  circulating  under  it,  and  from  the 
two  middle  hurdles  quite  to  the  top;  if  a  sheaf  of  reed  was 
to  be  drawn  up  through  it,  as  the  hay  got  higher :  a  bundle 
of  straw  on  the  top  would  secure  it  from  rain.    Or,  instead 
of  a  reed  sheaf  drawn  up,  a  couple  of  small  faggots  of  wood, 
or  three  or  four  poles  bound  together,  aod  placed  horizontally 
about  the  middle  of  the  rick,  to  admit  air  at  each  end,  and 
render  it  dry  enough  to  be  carried  on  to  a  rick  without  far* 
ther  trouble  or  risk. 
Hay  injured       Hoy  is  known  to  receive  injury,  not  only  from  rain,  but 
by  «po»ure  to  even  from  fervent  sunshine,  when  nearly  dry,  if  not  fre- 
uc  gin.  qUcnt|y  turne(i :  as  may  be  observed  by  the  change  of  colour 

and  loss  of  smell,  which  many  farmers  in  this  neighbourhood 
experienced  in  the  summer  of  1809,  for  want  of  hands  to 
turn  it  sufficiently.    I  have  seen  an  infusion  of  such  hay 
made  in  a  tea-pot,  and  compared  with  an  infusion  of  the 
like  quantity  of  good  hay  in  another :  the  former  was  very 
deficient  both  in  colour  and  taste  to  the  latter,  and  the  qua* 
ljty  of  it,  of  course,  much  deteriorated, 
The  «traw  im-    We  know  that  straw,  particularly  of  barley  or  oats,  will 
proved,        .  be  much  injured  by  being  long  on  the  ground  exposed  to 
soaking  dews,  and  perhaps  to  alternate  rain  and  suushine; 
and  may  it  not,  when  protected  from  them  by  this  mode,  be 
far  superior  for  cattle  to  what  we  aye  at  present  aware  of? 
Beside  the  advantages  of  grain,  hay,  and  straw,  being  thus 
better  preserved,  and  less  expense  of  laboor  than  by  repeat- 
Farther  advan- edly  turning  in  rainy  seasons,  there  is  another  advantage  of 
*ag0/  no  small  consequence,  that  the  crops  may  be  removed,  and 

put  on  hurdles  in  another  field,  (without  any  hindrance  to 
sheep  feeding  therein)  when  the  land  whence  they  were 
taken  may  be  immediately  ploughed ;  for  instance,  after 
pease,  to  facilitate  a  better  fallow,  (than  if  delayed),  to  be 
succeeded  by  wheat,  and  ploughing  clover  lays  for  wheat, 

and 
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and  also  preparing  land  for  turnips  after  vetches,  to  accele-  Cheapness  and 
rate  the  sowing;  in  which  case,  the  delay  of  a  few  days  has 
frequently  occasioned  a  total  loss  of  the  crop. 

It  is  an  essential  consideration,  that  the  expense  attending 
improvements  should  not  counterbalance  their  utility :  and 
I  flatter  myself,  there  can  be  no  objection  to  this  mode  on 
that  score,  because  gate  hurdles  are  useful  appendages  to  a  expedition, 
farm,  in  any  county,  for  other  purposes,  when  not  used  on 
this  occasion ;  and  in  this  and  other  counties  they  are  re* 
quisite  for  dividing  turnips  for  sheep;  and,  as  to  expedition, 
which  is  of  great  importance  in  harvest  concerns,  four  of 
these  hurdles  (as  I  have  already  observed)  may  be  fixed  in 
live  minutes. 

If,  therefore,  the  Society  for  the  Encouragement  of  Arts, 
Manufactures,  and  Commerce,  instituted  for  the  laudable 
purposes  which  it  professes,  should  think  my  plan  combines 
utility  with  cheapness  and  expedition,  I  should  cousider  my* 
self  flattered  by  their  approbation;  and  feel  a  degree  of 
satisfaction  in  the  reflection,  that  I  have  not  turned  my 
thoughts  in  vain  to  a  subject,  which  must  be  allowed  to  be 
of  great  importance.  I  am,  sir, 

Your  most  obedient  servant, 
Foxdown  Hill,  June  7th,  1810.  W.  JONES. 

SIR, 

I  have  been  favoured  with  your  letter,  acknowledging 
your  having  received  my  model  of  a  temporary  rick,  and 
recommending  me  to  send  certificates  of  its  use. 

I  have  to  add,  that  the  barley  1  had  put  on  these  hurdles  j[*te 
last  year  was  doue  in  my  presence,  by  the  same  man  who  r  * 
removed  it  afterward  to  the  barn,  thrashed,  and  sowed  it ; 
he  is  ready  to  attest  my  former  statement  of  the  hurdles 
requiring  only  five  minutes  time  to  fix  in  the  ground;  of  the 
barley  preserved  by  them  growing  perfectly  well,  with  a 
prospect,  from  its  present  appearance,  of  yielding  a  good 
crop;  and  with  this  farther  remark,  that  it  was  so  damp 
when  put  upon  the  hurdles,  that  he  was  apprehensive  it 
would  be  spoiled,  and  was  much  surprised  when  he  took  it 
into  the  barn,  to  find  it  so  perfectly  dry. 

I  notice  your  query,  whether  these  hurdles  could  not  be  Temporary 
applied  to  the  purpose  of  temporary  hovels  for  sheep,  in  kovellersheep, 

wet 
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wet  weather?  I  think,  that  if  two  of  them  were  fixed  eight 
feet  apart,  and  two  other*  placed  on  the  top  of  them, 
covered  with  straw,  reed,  rushes,  heath,  or  furze,  they 
would  form  a  covered  hovel  of  eight  feet  square,  and  afford 
great  protection  to  sheep  in  wet  weather,  (particularly  just 
after  being  shorn ;)  and  to  ewes  iu  the  lambing  seauon  ul*o,  if 
some,  that  were  the  most  forward  with  lamb,  were  selected 
and  put  into  enclosures,  where  one  end  of  each  hurdle 
might  be  put  against  a  hedge,  orugaiuht  a  wall,  or  end  of  a 
hovel.    These  hurdles,  covered  in  like  manner  also,  would 

- 

be  useful,  if  a  number  of  them,  proportioned  to  the  quantity 
of  sheep,  were  put  in  the  form  of  a  square,  in  any  part  of 
A  field,  in  hot  weather,  to  afford  shade.  They  would  induce 
the  sheep  to  lie  there,  and  answer  the  purpose  ot  folding, 
as  they  could  easily  be  moved  to  such  part  of  the  field  as 
wanted  improvement;  and  the  sheep  would  be  more  at  ease 
than  when  creeping  under  hedges,  to  the  no  small  detriuieut 
of  their  wool. 

Farther  use  of    I  have  to  report  to  the  Society,  that  I  have  this  harvest 

•taiK|e.mp0rar7  mac^e  uae  °f  tne  hurdles  on  a  larger  scale,  viz.  to  keep 
raking  wheat  separate  from  the  sheaf,  and  which  was  too 
damp  to  put  iu  6heaf ;  and  also  in  small  ricks  of  wheat  for 
seed,  to  save  the  trouble  of  taking  it  from  a  larger  rick, 
before  the  whole  was  wanted  to  be  thrashed  ;  and  for  my 
tithe  wheat,  that  was  not  sufficiently  dry  to  put  into  a  barn. 
Late  crop  of  1  had  also  five  acres  of  white  pease,  which  were  drilled 
J*311**  where  a  crop  of  vetches  had  failed,  so  late  as  the  18th  of 

May;  they  proved  to  be  a  very  great  crop,  but  they  ripened 
6o  late,  and  the  tops  of  the  haulm  were  so  green,  from 
having  shot  out  to  an  extraordinary  length,  that  they  were 
not  all  carried  till  the  27th  of  last  month.  At  one  time  I 
almost  despaired  of  ever  getting  them  dry,  owing  to  the 
heavy  dews  which  fell  during  the  night,  and  continued 
during  most  of  the  day,  so  as  to  afford  but  a  few  hours  to 
4ty  my  crop.  I  therefore  took  up  six  waggon  loads  from 
the  middle  of  the  field,  on  the  9£th  of  last  month,  and  put 
them  on  twelve  gate  hurdles  adjoining  each  other,  for  the 
purpose  of  muking  one  roof,  and  set  the  hurdles  in  the 
manner  of  my  ricks.  The  first  two  loads  were  put  on  four 
of  these  hurdles  at  one  end,  which  would  contain  four  loads 

if 
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if  necessary  ;  the  next  two  on  the  adjoining  four  hurdles; 
and  the  other  two  loads  on  the  four  remaining  hurdles;  so  , 
that  though  these  three  ricks  were  close  to  each  other,  yet 
being  set  up  separately,  they  admitted  air  between  each, 
from  the  bottom  to  the  top,  and  yet  adjoined  sufficiently  to 
make  one  continued  roof  to  be  thatched  together. 
'  When  these  six  loads  were  removed  from  the  field,  I  had 
room  to  torn  the  remaining  parcels  towards  each  other,  and 
more  towards  the  middle  of  the  field,  so  as  to  have  more 
air  to  dry.  But  they  were  not  sufficiently  dry  till  the  27th, 
when  they  were  carried  to  another  set  of  sixteen  hurdles 
ready  to  take  them,  and  each  waggon  load  laid  over  the 
whole  length  of  16  hurdles,  not  being  so  damp  as  to  require 
being  carried  up  in  separate  ricks,  as  the  former  six  loads. 
Some  of  these  pease  have  been  already  thrashed,  and  prove 
to  be  in  very  good  condition,  as  also  the  haulm,  which  is 
perfectly  dry  and  sweet  for  cattle. 

One  of  these  ricks  of  pease,  and  probably  some  of  the  , 
ricks  of  wheat,  will  not  be  taken  in  till  the  month  of  Feb- 
ruary  next:  they  may  therefore  be  inspected  by  any  member 
of  the  Society,  who  may  visit  this  neighbourhood. 

I  have  enclosed  a  certificate  from  Mr.  Waldron,  a  gentle- 
man of  this  parish,  who  farms  bis  own  estate;  and  another 
certificate  from  Mr.  Hewitt,  also  of  this  parish,  who  is 
esteemed  a  respectable  and  intelligent  farmer;  be  Fents  a 
farm  from  Mr.  Ware,  brother  to  Mr.  Ware  of  the  bouse  of 
Ware,  Bruce,  and  Co.  London. 

I  am,  sir. 
Your  most  obedient  servant, 

W.  JONES. 

Foxdown  Hill,  Oct.  30/A,  1810. 
SIR, 

Agreeably  to  your  request,  I  lose  no  time  to  give  Size  of  tempo, 
you  the  information  you  desire,  respecting  the  temporary  nr*  rick- 
corn  ricks,  and  the  size  they  may  be  made.  The  space  be- 
tween the  two  outside  hurdles  contains  about  sixty  sheaves 
on  each  side,  or  one  hundred  and  twenty  in  the  whole,  to 
reach  the  top  of  the  hurdles.  Every  round  of  sheaves  after- 
ward takes  forty  sheaves  or  upwards,  say  fifteen  rounds  high, 
which  makes  six  hundred  sheaves,  and  which  will  raise  the 

rick 
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rick  about  eight  feet  from  the  tops  of  the  hurdles.  It  will 
require  about  seventy  sheaves  from  the  top  of  the  above 
fifteen  rounds,  to  the  top  of  the  conic  roof.  Four  sheaves 
crossing  each  other,  five  times  in  the  centre  of  the  rick,  will 
form  in  the  whole  twenty,  making  as  follows: 

120   Sheaves  to  the  top  of  the  hurdles. 
600    Sheaves  from  the  tops  of  the  hurdles,  to  the  com- 
mencement of  the  roof. 

72   Sheaves  in  the  conical  roofs. 

90   Sheaves  in  the  cross  or  bonds  of  the  rick. 

812  Sheaves,  or  upwards  of  81  shocks  in  each  rick, 
which  is  more  than  the  average  produce  ot  an 
acre. 

T,rn*th  of         The  wheat  in  this  part  of  the  country  is  reaped  near  to 
•heaves,        ^e  ground,  and  my  sheaves,  this  year,  are  about  4f  feet 
long,  for  which  the  distance  of  3  feet  2£  inches  between  the 
outer  hurdles,  and  3  feet  between  the  inner  hurdles,  is 
calculated.    The  distance  should  be  regulated  by  the  length 
of  the  sheaves  of  barley  and  oats.    When  shorter  than  four 
feet,  the  rick  should  be  oblong  instead  of  round. 
Fag*ots  useful    Faggots  of  wood,  placed  at  intervals  within  the  rick,  will 
at  intervals.    be  foun(j  particularly  useful,  where  pease,  vetches,  clover, 
hay  seeds,  and  meadow  hay,  are  put  into  these  ricks,  as  the 
faggots  will  promote  a  greater  circulation  of  air. 

The  number  of  the  cross  sheaves  should  be  according  to 
the  dampness  or  dryness  of  the  corn,  either  in  every  row, 
or  every  second  or  third  row. 

JUference  to  Plate  VXhjig*  1,  the  Section  of  Mr.  JoneSt 

Temporary  Com  Rick. 


The  letters,  describing  the  same  parts  of  the  construction 
•f  the  rick,  agree  with  those  in  Plate  VI. 
'A  B,  the  two  upright  outside  hurdles. 
C  D,  the  two  inclined  hurdles. 

£  £,  the  poles  or  sticks  on  which  the  sheaves  are  to  be 
first  placed  on  commencing  the  rick,  and  which  cross  the 
hurdles. 

HH  H  H,  the  sheaves  composing  the  body  of  the  stuck. 

II, 
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1 1,  the  conical  roof,  the  lower  part  of  which  projects 
sufficiently  over  the  body  of  the  rick,  to  cover  it  from  wet, 
and  in  this  roof,  each  round  of  sheaves  is  to  be  placed  so 
as  to  cover  the  ears  of  the  sheaves  below,  and  gradually  rise 
to  nearly  a  point,  over  which  a  bundle,  containing  two  or 
three  sheaves,  with  the  butt  ends  upwards,  and  tied  together, 
cover  the  centre  or  uppermost  point  of  the  rick. 


V. 

improvement   in  the  Acorn  Dibble ;  by  Mr.  Charles 
"yVaistell,  of  High  Holborn.* 

Sir, 

In  consequence  of  information,  that  Government  wanted  Dibble  Cor 
intelligence  respecting  ihe  best  mode  of  dibbling  acorns,  I  *coms* 
have  made  an  improvement  on  the  acorn  dibble  in  the  So- 
ciety's repository,  which  I  presume  will  answer  well  the  de- 
sired purpose.  1  therefore  send  herewith  a  drawing  of  it, 
requesting  you  will  have  the  goodness  to  lay  it  before  the 
Society  of  Arts  kc» 

Thorn  bushes  and  thickets  are  the  natural  guardians  of  Bo*hcs  and 
young  oaks  from  the  depredations  of  cattle  of  all  kinds,  on  J^*}5  ^ 
forests  and  other  grounds  on  which  they  pasture.  By  means  diansof  youof 
of  this  implement,  acorns  may  be  deposited  in  the  interior  of  oaks- 
bushes,  as  well  as  in  open  grounds,  with  rapidity  and  accu- 
racy.  And  presuming  that  such  an  implement  would  be  of 
great  utility  to  many  individuals,  and  also  to  Government, 
I  wish  much  to  have  it  made  known  as  generally  as  possible 
among  those  who  are  most  likely  to  profit  by  it;  and  which 
I  think  may  be  best  effected  by  the  Society  of  Arts,  &c.  giv- 
ing an  engraving  of  it  in  their  next  volume;  provided  they 
coucur  with  me  in  thinking  it  may  be  the  meant  of  rearing 
*o  increased  number  of  oaks,  to  promote  which  every  possi- 
ble facility  should  be  given. 

Permit  me  on  this  occasion  to.  observe,  that  many  propri-  Piantins  on 
etors  of  landed  property  are  not  sufficiently  aware,  that  a  estates  nottuf. 
greater  or  lest  proportion  of  almost  every  estate  would,  if  ju*  f^^3^*" 

•Trao,.  of  the  Soc.  of  Arts,  vol.  XXI?,  p.  6o. 

diciously 
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diciously  planted,  pay  the  proprietor  much  more  than  the 
rent  it  could  be  let  for  to  a  farmer.  It  would,  therefore,  girt 
roe  great  pleasure  to  see  in  the  Society's  volumes  more  com- 
munications from  successful  planters.  I  trust  there  are  nu- 
merous persous  of  this  description,  who  wantonly  to  be  re- 
minded, how  greatly  they  might  benefit  individuals,  as  well 
as  their  country,  by  publishing  or  communicating  to  you 
such  well  ascertained  facts  of  their  success  as  planters,  as 
they  may  be  in  possession  of ;  and  in  order  to  direct  their  at- 
tention  to  the  nature  of  the  informatiou  that  is  chiefly  wanted, 
1  beg  leave  to  refer  them  to  pages  90  and  81  of  the  Society's 
27th  volume*,  wherein  numerous  particulars  respecting  the 
planting,  management,  and  produce  of  woods,  are  enume- 
rated. *  1  am,  Sir, 

Your  obedient  servant, 

No.  99,  High  Hotlorn,  CHARLES  WAISTELL. 

June  12,  1811. 

Reference  to  the  Engravingi  and  Section  of  Mr.  WaxstelTs 
Improvement  of  the  Dibble  Jor  Planting  Acorns.  PlaU 
VU,  fgs.  2,  3  and  4. 

a  represents  the  handle  of  the  dibble,  which  dibble  ia  a 
The  dibble  de-  roa*  i  °f  *n  *Dcn  'n  diameter,  movable  in  the  tube  of  a  stave, 
scribed.         which  stave  is  externally  about  two  inches  diameter  ;  b  a  tin 
or  metal  tube  fixed  on  the  exterior  part  of  the  stave,  and  of 
the  same  bore  or  aperture  as  the  tube  of  the  stave.  When 
a  hole  is  made  in  the  earth  by  the  point  of  the  dibble  rf,  the 
Method  of     acorn  is  dropped  down  the  metal  tube,  and  on  drawing  up 
using  it.        ihe  mbble  by  its  handle  to  the  height  of  the  letter  e9  the 
acorn  c  passes  through  a  large  opening  into  the  dibble  tube, 
and  thence  fall*  into  the  hole  made  by  the  point  of  the  dibble 
in  the  earth  ;  when  by  moving  backwards  and  forwards  the 
cross  handles  ggt  fixed  on  the  top  of  the  hollow  stave,  the 
soil  surrounding  the  hole  in  the  earth  is  loosened  by  the  iron 
wings  fft  and  deposited  on  the  acorn.    Fig.  4,  A,  shows  a 
section  of  the  iron  wings  ff  belonging  to  the  bottom  of  the 
hollow  stave. 

Supposing  that  you  wish  to  plant  an  acorn  in  the  middle 
of  any  bush,  you  are  to  press  the  instrument  through  it  ioto 

•  See  Journal,  vol.  XXVII,  p.  3O7. 

the 
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the  ground,  make  a  hole  in  the  earth  by  the  point  of  the 
dibble  rod,  then  raise  the  rod  above  the  hole  where  the  two 
tubes  communicate,  drop  the  acorn  down  the  tube  6,  which' 
fulls  immediately  through  it  and  the  lower  part  of  the  stave 
tube  into  the  hole  previously  made  by  the  rod,  which  hole  is 
instantly  covered  by  the  soil  raised  by  the  wings.  The 
dibble  rod  may  be  occasionally  passed  down  the  metal  tube* 
to  be  certain  of  its  being  perfectly  clear. 


VI. 

On  the  apparent  Streaks  of  Light,  left  sometimes  by /ailing 
or  shooting  Stars ;  and  on  their  apparent  rectilinear  Courses 
in  the  Atmosphere*  In  a  Letter from  Jon's  Farby,  Sen*  Esq, 

To  W.  NICHOLSON,  Esq. 

Sir, 


- 


So 


ME  months  ago  I  was  induced,  by  the  frequent  refer-  shooting  tUn 

ences  to  shooting  or  falling  «tar*,  as  being  u  phenomenon  in  no1.  connected 
j  j-i  i  *  i  with  ihe  tUte 

and  connected  with  particular  states  of  our  atmosphere,  that  0f  thm  *tmofi. 

I  had  noticed  in  the  improved  Meteorological  Journals  for  pkere. 
some  time  previously,  inserted  in  yours  and  other  periodical 
works,  to  address  the  gentlemen  engaged  in  these  ob- 
servation, through  your  means  (see  Vol.  XXX,  p.  285),  to 
suggest,  from  considerable  series  of  observations  by  myself 
and  others  on  these  bodies,  that  their  appearance  at  parti- 
cular  times  was  in  no  way  influenced  by  the  particular  state 
of  our  atmosphere,  (any  more  than  the  appearance  of  the 
moon  at  particular  periods  of  her  revolution);  except  only, 
by  the  absence  of  clouds  and  haziness  to  obscure,  and  of 
greater  degrees  of  light  from  other  sources  to  overpower 
them  (as  the  stars  &c.  are  by  the  day-light) ;  and  to  request 
the  minute  attention  of  these  and  other  meteorologists  to 
the  particular  circumstances,  decisive  of  these  my  sug- 
gestions being  well  or  ill  founded.    Since  which,  and  pro** 
bably  in  consequence,  the  references  to  these  phenomena, 
before  so  frequent,  have  nearly  or  altogether  ceased  in  the  ' 
Journals  of  Meteorological  observations  referred  to;  but 
nothing  farther  has  appeared  on  the  subject,  until  your 
last  number,  in  which,  p.  229* »  very  respectable  and  veteran 

meteorologist, 
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Mr.  De  Luc*  meteorologist,  J.ADe  Loc,  Esq.,  has  spoken  of  this  phe- 


*  nomenon  as  being  occasioned  by  jets  or  streams  of  some 
fluids,  from  the  surface  of  the  Earth  into  the  atmosphere* 
and  the  falling  again  of  the  same  in  a  phosphorescent 
state,  &c« 

The  same  sincere  desire  for  the  extension  of  our  knowledge 

on  this  very  interesting  subject,  that  induced  me  formerly  to 

address  the  gentlemen  alluded  to,  now  prompts  me  to  state, 

that  the  above  explanation  of  the  phenomenon  by  Mr.  J3e 

***  not  jgree  luc  jH  at  variance  with  all  the  be*t  observations  that  I  have 
waJa  trie  Ltcts.  , 

made,  or  seen  recorded,  concerning  these  meteors :  and  that 

the  fact  of  their  general  approach  to  rectilinear  coorscs* 
exactly  accords  with  all  their  other  appearance?,  as  being  those 
of  bodies  describing  parts  of  very  large  ellipses,  in  one  of  the 
foci  of  which  the  centre  of  our  planet  is  situate ;  and  all,  ex- 
cept a  very  few  of  them  (which  from  their  apparent  size 
would  not  be  called  falling  stars  by  ony  oue,  but  large 
meteors,  as  I  apprehend),  ar«  moving  so  distant  from  us,  and 
in  such  rare  parts  of  our  atmosphere,  though  with  satellitic 
velocity,  as  not  ever  to  be  turned  suddenly  out  of  their  cour- 
ses, by  highly  condensed  air  before  them,  as  Mr.  De  Luc 
with  great  appearance  of  probability  maintains  the  electric 
spark  to  be  deflected  on  01  near  to  the  surface  of  the  Earth. 
I  j     »  And  farther,  I  beg  to  repeat  my  conviction,  that  all  the  streaks 
li*ht  a™  "optic  °f  ^Knt> tnat  1  nave  sometimes  seen,  as  following  shooting 
stars  and  meteors,  are  to  be  referred  to  the  eye  remaining 
stationary,  or  nearly  so,  during  the  observations  that  were 
followed  by  streaks  of  light:  and  I  venture  to  recommend, 
as  decisive  of  this  question,  that  two,  three,  or  more  intelli- 
gent persons  should  observe  in  conjunction,  and  each  one 
withoutcommunication  with  the  others,  writedown  as  quickly 
as  possible  the  circumstances  attending  his  observation  :  and 
if  then  it  happens,  as  it  invariably  has  done  with  myself  and 
others,  either  that  there  are  no  streaks  seen,  or  that  some  will 
see  streaks  and  others  none,  accordingas  their  eye  does  or  does 
not  adapt  itself  to  the  apparent  motion  of  the  meteor;  then 
this  supposed  evidence  of  streams  of  phosphorescent  fluids 

•  Bat  which  i»n«t  their  iursriable  appearaact,  at  t  have  sorortiinea 
•ecn  lUem  move  ia  cukvvs* 
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Wist  be  abandoned,  as  untenable.  Hoping  that  the  subject 
will  ere  long  attract  the  attention  of  observers  in  earnest, 
and  be  fully  elucidated, 

I  remain,  air, 

Your  obedient  humble  servant, 

J.  FAREY. 

Westminster,  July  «,  1812. 

VII. 

On  Galvanic  phenomena.   In  a  Letter  from  J.  A  De  L*jc, 

Esq,  F.  R.  S. 

To  W.  NICHOLSON,  Esq. 

Sit, 

Maycock's  papers  in  your  Journal  have  much  in-  pr.  Maycock'* 
terested  me,  as  affording  the  opportunity  of  very  useful  dis-  observations 
quisitioos  on  important  objects  of  natural  philosophy';  they 
are  contained  in  your  Numbers  131  and  144,  the  former  of 
which  will  be  the  subject  of  my  present  remarks. 

This  paper  has  the  following  title :  Observations  on  the  w  ^ 
hypothesis,  which  refers  chemical  affinities  to  the  electrical**** •fcbem i- 
tnergies  of  the  particles  of  metals :  an  hypothesis  introduced  SLf^* 
by  Sir  H.  Davy  in  a  lecture  to  the  Royal  Society  in  1807. 
The  paper  of  Dr.  Maycock  (as  mentioned  in  a  note)  had 
before  (deservedly)  obtained  the  gold  medal  of  the  Medical 
Society  of  Edinburgh,  on  this  question :  "  Whether  are  the 
"  phenomena  produced  in  the  decomposition  of  bodies  by 
'*  galvanism  capable  of  being  explained  by  the  usual  princi* 
"  pies  of  chemical  attraction  ;  or  do  they  seem  to  establish 
"  the  theory,  that  chemical  phenomena  depend  entirely  on 
**  the  electrical  energies  of  the  particles  of  matter." 

I  had  already,  Sir,  refuted  this  last  hypothesis  almost  a  Complete  re. 
year  before,  in  your  Journal  for  June  1810,  by  the  analysis  factions  of  the 
of  the  phenomena  of  thega/vanic  pile;  but  Dr.  Maycock  has  b7P<*hesi». 
more  deeply  treated  this  subject  in  the  first  two  sections  of 
his  paper,  proving  irresistibly,  by  direct  chemical  experi- 
ment*, that  they  could  not  be  referred  to  electrical  energies. 
And  indeed  Sir  H.  Davy  himself  has  since  expressed  some 
doubts  on  his  own  theory* 

But 
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Objection  to       But  after  having  acquiesced  with  pleasure  in  the  meat 

^1  lieciuMi*^  °^ lnese  *wo  actions  of  Dr.  Maycock's  paper,  I  cannot 
do  the  same  with  regard  to  the  third  section,  nor  can  I  acqui- 
esce in  the  consequences  he  derives  from  it  in  your  No.  144* 
But  how  can  it  be  that  Dr.  Maycock,  though  he  addresses 
to  you  his  papers,  never  mentions  five  of  mine  on  the  same 
subject,  inserted  in  yourNos.  of  June,  August,  October,  and 
December  1810,  and  January  181 1,  in  which  I  have  treated, 
from  experiments,  all  the  parts  of  his  system  ?  Whatever  be 
the  cause  of  this  singular  circumstance,  the  following  dis- 
cussion of  the  subject  comparatively  to  his  system,  which  I 
hope  he  will  see,  will  certainly  contribute  to  throw  light  on 
the  most  important  points  of  electricity  and  galvanism, 
H<r  suppose*  .Dr.  Maycock  begins  this  subject,  in  the  third  section  of 
thediflfcrent  pnper  ju  tne  following  manner:       It  is  an  esta- 

of  meuls  to  be  "  bit  shed  fact,  that  from  the  contact  and  separation  of  dis— 
tbe^sepan  '*  similar  and  insulated  metals  there  is  such  a  change  in  the 
tirot  j  electrical  state  of  each  metal,  that,  after  the  separation,  the 

"  one  is  found  to  be  posit  he,  the  others  negative,  in  relation 
"  to  surrounding  bodies'*:  Journ.  vol.  XXIX,  p.  25.  Before 
I  proceed  in  this  quotation,  I  must  state  the  question  to  be 
decided,  in  order  to  direct  lo  it  the  experiments.  Dr. 
Maycock  supposes,  that  there  is  no  electrical  effect  pro- 
duced during  the  contact  of  the  metals;  that  it  takes  place 
only  at  their  separation:  Whereas  I  shall  demonstrate  by  a 

but  it  is  caused  great  number  of  experiments,  that  these  effects  exist  only 

by  their  coo  •     •     •         »  it**.*  ■ 

Uct  during  the  contact,  and  that  it  is  owing  to  extraneous 

circumstances  that  auy  effect  remains  after  their  separat ion* 
Dr.  Mty cock's     \  come  now  to  the  experiments  by  which  Dr.  Maycock 
apparatus       x\nnV%  to  establish  his  system.    "  To  determine  this  point/* 
he  says,  "  in  place  of  the  small  plate  which  usually  remains 
•«  on  my  electrometer,  I  adapted  a  copper  plate  about  5 
'«  inches  in  diameter.    It  is  evident,  that,  when  this  appa- 
•  ««  ratus  is  placed  on  a  common  table,  the  copper  plate  will 

«'  be  connected  with  the  wire  of  the  gold  leaves,  but  will  be 
"in  every  other  respect  perfectly  insulated;  and, 

quently,  that,  whenever  a  state  different  from  that  of  the 
surrounding  bodies  is  produced  in  the  copper  plate,  it  will 
•*  be  indicated  by  the  divergence  of  the  gold  leaves, 

and  experi-  «*  The  apparatus  above  described  being  so  circumstanced,' 
went*  with  it.  •«  that 
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"  that  the  tinfoil  of  the  electrometer  was  connected  with  the 
Earth,  while  the  copperplate,  the  wire,  and  the  gold  leaves , 
*'  were  insulated,  1  brought,  by  means  of  an  insulating 
**  handle,  a  zinc  plate  also  of  5  inches  in  diameter,  into  contaet 
**  with  the  copper  plate  on  the  electrometer ;  there  was  no 
*'  visible  divergence  in  the  gold  leaves.  On  separating  the 
n  metals,  the  gold  leaves  immediately  diverged.  On  again 
"  bringing  them  iuto  contact,  if  the  charge  of  the  zinc  plate 
«•  had  not  been  removed,  the  leaves  returned  to  their  natural 
•«  position.  On  again  separating  the  plates,  the  divergence 
"  took  place  as  before. . .  .If  the  charge  of  the  zinc  plate 
"  had  been  removed  after  the  separation,  the  second  contact 
u  did  not  reduce  the  gold  leave*  to  their  natural  state,  but 
"  left  a  slight  divergence  in  them ;  and  when  the  plates 
"  were  again  separated,  they  diverged  iu  a  greater  degree 
"  than  after  the  preceding  separation*— Not,  however,  be* 
«•  yond  certain  limits,  which  apparently  varied  according  to 
•*  the  state  of  the  atmosphere  as  to  moisture."  This  cause 
of  anomaly  is  possi  ble,  but  very  probably  some  other  extra- 
neous cause  interfered  in  Dr.  Maycock's  operations ;  else 
"'one  single  contact  and  separation  of  his  plates  could  not  ha?e 
produced  a  sensible  divergence  of  the  gold  leaves.  This  is 
an  interesting  object,  which  I  am  going  to  explain. 

Mr.  Hauy,  the  celebrated  mathematician  and  ex  peri-  Hatty*  experi- 
mental philosopher,  is  the  first  who  has  proved,  that,  in  the  ment,tbtfiwt« 
contact  of  tine  and  silver  (or  copper),  the  former  became 
positive  and  the  latter  negative:  but  from  the  account  I  have 
hsd  of  his  experiments,  it  required  about  10  repetitions  of 
the  operation,  applied  to  a  condenser,  to  make  it  seusibleto 
the  gold  leaves. 

It  is  probable  that  Dr.  Maycock  has  not  had  the  oppor-  These  verified 
tunity  of  being  acquainted  with  these  first  and  original  ex-  by  "trior, 
periments,  else  he  would  have  found  that  they  contradicted 
the  results  of  his  own :  but,  sir,  he  might  have  seen  in 
pages  261  and  262  of  my  paper  in  your  Journal  for  August 
1810,  that  I  have  repeated  them  with  insulated  plates  of 
zinc  and  silver  4  inches  in  diameter,  and  verified  both  parts 
of  their  result*  My  first  view-  was  to  ascertain  the  effect  of 
the  contact  of  the  two  metals  on  their  respective  electrical 
states ;  an  effect  which  appeared  contradictory  to  my  ob- 
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eervation  on  the  galvanic  pile,  related  in  p.  132  of  jour 
Journal  for  June  1810;  for  the  extremity  of  this  pile  actu- 
ally terminated  by  silver  produced  the  positive  divergence 
in  the  gold  leaves  connected  with  it ;  and  the  other,  actually 
terminated  by  zinc,  made  them  diverge  as  negative;  which 
was  the  reverse  of  what  Mr.  Hauy  hud  found  in  his  experi- 
ments. 1  had  discovered  the  cause  of  my  illusion,  as  ex- 
plained in  the  same  paper;  but  this  being  an  important 
point  in  galvanism,  aud  wishing  to  ascertain  it  for  my  own 
conviction  (uot  in  view  of  Dr.  Maycock's  experiments, 
since  1  did  not  know  them),  1  repeated  the  original  experi- 
ments with  the  plates  above  mentioned. 

Repeated  con-  These  experiments  showed  me  first  the  certainty  of  the 
t<ictsof  the 

plates  neces-  fundamental  point,  that,  in  their  contact,  the  zinc  plate 
saiy  to  produce  became  positive,  and  the  silver  plate  negative.  Bin  the 
effectCn9  bl*  fnost  important  part  of  this  experiment  for  my  present  pur- 
pose relates  to  the  small  effect,  which  one  single  operation 
produces  on  the  gold  leaves.  Mr.  Hauy  having  used  plates 
as  large  as  those  with  which  Dr.  Maycock  has  made  his 
experiments,  ten  repetitions  of  the  operation  on  his  condenser 
Were  sufficient  to  produce  a  sensible  divergence  of  the  gold 
leaves ;  whereas  my  plates  being  only  4  inches  in  diameter,  it 
required  twenty  repetitions  of  the  alternate  contacts  with  my 
condenser,  to  produce  a  sensible  divergence  of  very  narrow 
and  long  gold  leaves.  But  besides,  the  experiments  which 
follow  that  in  my  paper  prove  also,  that  a  certain  number 
of  those  contacts  produce  the  same  electrical  effect,  as  the 
same  number  of  groupes  of  the  two  metals  remaining  in  cow* 
iact  with  each  other;  to  which  object  1  shall  return  here- 
after. 

Dr  Maycock      The  opinion,  however,  thtft  one  single  operation  with  the 

indifferend  tw0  plutes  *aS  8Umc,ent  to  Produce  0  sensible  electrical  effect 
opinion.         teems  to  have  influenced  Dr.  Maycock's  gahunic  system  ; 

for,  in  continuation  of  the  above  quoted  part  of  his  theory, 
he  thus  continues,  p.  26:  "  The  experiments,  to  which  I 
4i  have  just  alluded,  appear  to  be  perfectly  sufficient  to 
"  point  out  the  fallacy  of  the  explanation,  which  is  very 
"  generally  received,  of  the  excitement  of  the  galvanic  pile  ; 
««  the  whole  of  which  rests  on  the  assumption,  that  dissimilar 
•<  metals,  while  in  contact,  are  in  different  electrical  states* 

the 
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€t  the  one  being  relatively  positive,  the  other  negative;  which 
««  has  been  shown  to  be  perfectly  untenable" 

Though  Dr.  Maycock  mentions  here  the  galvanic  pile 
invented  by  Volta,  he  does  not  appear  to  have  used  it  in 
his  galvanic  experiments,  for  he  never  speaks  but  of  the  ap- 
paratus of  troughs:  but  if  he  had  seen  my  papers  in  your 
Journal,  he  would  have  found  in  them  .the  same  effects  pro- 
duced by  the  galvanic  pile*  in  which  the  two  metals  remain 
in  contact  during  its  action.  I  shall  therefore  repeat  here 
the  most  esseutial  parts  of  these  experiments,  comparing  them 
with  his  system  ;  a  comparison  which,  thus  applied,  will  pro- 
bably fix  his  attention. 

A  plate  in  your  Journal  for  June  1810  shows  the  con- Mr.  De  LucV 
struction  of  the  galvanic  pile,  which  1  used  in  these  expert-  arrangement, 
mints,  and  the  paper  explains  my  motives  for  that  construc- 
tion. My  pile  was  composed  of  two  columns,  in  which  ternal 
groups,  consisting  of  zinc  and  silver  plates  and  wet  cloth,  were 
contained  ;  but  the  order  of  the  succession  of  the  metals  was 
inverse  in  the  two  columns;  and  thus,  by  means  of  a  brass 
slip  placed  at  the  bottom,  they  were  united  in  one  pile,  the 
extremities  of  which  were  both  at  the  top  of  the  apparatus, 
each  connected  with  a  gold  /eq/c'lectrometer ;  which  arrange- 
ment gave  the  facility  of  bringing  the  chemical  experiments, 
in  the  glass  tubes  with  water,  more  in  sight. 

I  made  the  analysis  of  the  effects  of  this  pile  by  three  dif-  Hif  of 
ferent  separations  or  dissections  of  its  ternal  groups,  always  the  effects  of 
composed  of  the  two  metals  and  a  piece  of  wet  cloth.  These lhc  pUe# 
separations  were  produced  by  three  small  upright  brass  wires, 
forming  the  feet  of  brass  tripods.    In  the  first  dissection  the 
ternal  groups  separated  by  these  tripods  were  the  two  metals 
and  the  wet  cloth  between  them  ;  and  the  effects  of  this  dis- 
section of  the  pile  being  the  same  as  when  it  was  not  divided. 
I  shall  relate  them  first. 

These  experiments  begin  at  p.  121  of  my  paper  in  your  Experiment;. 
Journal.  I  first  wetted  the  c/o//i  with  pure  water:  the  pile 
produced  the  divergence  of  the  gold  leaves,  and  the  gassts 
.  appeared  in  the  water  of  the  glass  tubes  ;  but  not  the  shock ; 
a  very  remarkable  galvanic  phenomenon,  which  Dr.  May- 
cock  has  not  considered,  though  it  leads  to  the  real  cause  of  /.•■'-• 
the  chemical  effects  of  the  pile,  namely,  that  a  liquid  must        *  r' 

U  2  separate 
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separate  the  groups  of  two  metals,  in  order  to  produce  a  ear* 
rosion  on  their  surface.  But  the  corrosion  operated  by  pur* 
Common  by   water  not  hating  the  effect  of  producing  the  shock,  I  under- 
anacid  requi-  took  t^e         0f  experiments  beginning  by  the  151  b  in  the 
tuock.thC      same  paper,  by  which  I  found,  that  for  the  shock,  the  corro- 
sion of  the  metals  in  the  pile  was  to  be  produced  by  an  acid* 
These  are  essential  galvanic  phenomena,  which  if  Dr.  May. 
cock  had  undertaken  to  explain,  he  would  have  found  the 
deficiency  of  his  system. 
Separation  .t    The  second  division  of  the  pile  l  td  me  to  discover,  that  the 
the  electrical    eause  of  its  electrical  excitement  is  entirely  different  from 
^chemical   ^  ^  ^  pToductioD  oUhemieal  effects.  In  this  dissection, 

the  groups  of  the  two  metals  in  contact  were  separated  from 
each  other,  on  one  side  by  the  wet  cloth,  and  on  the  other  by 
the  tripods.    In  this  construction,  the  electrical  excitement 
was  transmitted  from  group  to  group;  for  the  electrical 
motions  of  the  electroscopes  at  iu  extremities  were  very 
strong,  and  the  gold  leaves  fell  entirely  when  the  extremities 
were  connected  together  by  the  glass  tubes  with  water  ;  but 
no  chemical  effect  was  produced  in  that  water,  because  the 
The  corrosion  corrosion  was  not  produced  on  the  surface  of  both  the  metals9 
nodinea  the    wnjcn  is  t),e  essential  cause  of  those  effects,  as  it  occawona 
electric  fluid.  ^  modificat|on  in  lhe  electric  fluid  itself.    This  is  a  most  es- 
sential circumstance  in  galvanism  ;  and  as  it  is  thus  proved, 
and  will  be  farther  ascertained  in  the  sequel,  it  must  not  be 
forgotten  in  forming  theories^n  the  effect  either  of  the  pile. 
or  of  the  apparatus  of  troughs. 
The  electrical     I  return  now  to  the  question,  whether  the  electrical  effect* 
effceta  pro-    produced  by  the  association  of  two  proper  metals  takes  place 
*T£e*Ulare  during  their  contact,  or  only  at  their  separation.    If  Dr. 
in  contact.      Maycock  fiad  read  my  paper  in  your  Journal,  No.  119,  for 
August  ldlO,  he  would  have  seen,  that  the  two  metals  re- 
maining in  contact  in  my  pile  produced  both  electrical  and 
chemical  effects ;  and  that  the  intensity  of  these  effects  was 
proportional  to  the  number  of  the  groups  thus  connected. 
But  be  doubts  whether  the  cowrie  of  the  electric  fluid  can  be 
determined  in  the  pile  and  its  circuit ;  and  he  does  not  even 
think  it  necessary  to  inquire  into  the  cause  of  the  electrical 
effects,  for  he  says  in  p.  14  and  15  of  his  paper  in  No.  131  : 
Dr.  M.  auppo-  „  ja  tfcc  theory  of  Dr.  Franklin,  on  electric  fluid  is  supposed 
ms  the  seal  of  «*  to 
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M  to  be  accumulated  in  the  glats,  and  dissipated  in  the  seal-  electricity  not 
*  ing-wox.    Admitting  the  existence  of  an  electric  fluid*  it  dotermWied, 
"  would  seem  to  follow,  that  if  it  be  accumulated  in  the  glass, 
•«  it  must  be  dissipated  in  the  sealing-wax:  but  as  far  as  my 

knowledge  goes,  it  has  never  been  determined,  that  it  is 
**  in  the  glass,  and  not  in  the  sealing-wax,  that  the  accumu- 
*•  lation  takes  place." 

This  opinion  has  led  Dr.  Maycock  to  suppose,  that  it  can-  sod  conte- 
uot  be  determined  whether  a  fluid  does  enter  at  a  determin-  courT^tn^he 
ed  extremity  of  the  pi/*,  and  return  to  the  opposite  extremity,  pile  not  ascer- 
when  a  circuit  is  established  ;  but  if  he  had  seen  my  paper  ulned« 
in  your  Journal  for  June  1810,  he  would  have  known,  that  I 
had  made  this  point  the  object  of  a  long  series  of  experiments, 
demonstrating  that,  when  the  extremities  of  the  pile  arc  con- 
nected together  by  a  conducting  substance,  the  effects  are 
produced  by  the  circulation  of  the  electric  fluid  entering  the 
extremity,  which,  in  the  pile  without  a  circuit,  is  positive, 
and  returning  to  the  extremity,  which,  in  the  same  case,  is 
negative, 

I  come  to  another  proposition  of  Dr.  Maycock,  p.  27  of  Dr.  M.  sup. 
the  same  Number  of  your  Journal,  relating  to  galvanisnu  poiasadecom- 
"  The  galvanic  apparatus,"  he  says,  «  can  only  be  excited  £S«lary  "io 
"  by  &  decomposable  fluid,  and  this  fluid  is  always  decomposed  excite- 

when  the  apparatus  is  excited"    Sir  H.  Davy  was  at  first mmii 
of  the  same  opinion;  but  1  have  demonstrated  by  various 
experiments  in  your  Journal,  that  no  fluid  (or  liquid)  is  ne- 
cessary to  produce  that  excitation  with  respect  to  the  electri- 
cal phenomena  of  the  pile;  that  the  only  condition  of  this  but  ***  coo- 
effect,  distinct  from  the  chemical  effects,  is,  that  the  groups  'ZlnT 
of  two  metals  in  actual  contact  be  separated  by  a  conducting 
substance  not  metallic;  and  as  it  is  a  very  essential  point  in 
galvanism,  I  shall  briefly  repeat  its  proofs. 

This,  first,  is  the  cause  why,  in  the  second  dissection  of  the  Experiment 
pile  above  mentioned,  where  that  condition  only  existed,  the  PfuVllls'  ih». 
electrical  phenomena  continued  ;  but  not  the  chemical  phe- 
nomena, which  require,  as  i  have  proved,  a  liquid  between 
the  metals,  in  order  to  produce  a  corrosion  on  their  surface. 
This  is  demonstrated  by  Exp.  19  in  p.  130  of  yoor  Journal 
for  Juoe  1810.  For,  when  before  I  had  mounted  a  pile  of  76 
groups  composed  of  zinc  and  silver  plates  1*6  inch  in  diame- 
ter, 
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in  contact  with  each  other,  separated  hy  pieces  of  wet  cloth, 
that  pile,  beside  the  motions  of  the  gold  bates  at  its  extre- 
mities when  iree,  produced  chemical  effects  in  the  water  of 
the  glass  tubes  whew  forming  the  circuit ;  but,  b)  substitut- 
ing for  the  wet  pieces  of  cloth  pieces  of  the  same  cloth,  new, 
and  without  wetting  them,  I  had  the  same  motions  of  the 
gold  leaves  at  its  extremities,  only  less,  and  not  the  smallest 
» appearance  of  chemical  effect  in  the  water  of  the  glass  tubes. 
Search  for  a  This  first  observation  opened  a  new  field  to  my  view, 
conductor  not  coujecturedf  that  wool,  the  material  of  the  cloth  I 

used,  hud  in  itself  very  little  conducting  faculty,  and  that 
it  became  a  good  conductor  only  by  being  wet,  I  undertook 
a  long  series  of  experiments  for  finding  out  what  substance, 
Vegetable  <l0t  metallic,  was  the  best  conductor.  I  found  in  general, 
that  vegetable  substances  were  better  conductors  than  animal 
ones;  and  among  the  former,  plain  writing  paper  having 
produced  as  much  effect  us  any  other,  1  fixed  upon  it,  as 
being  easily  cut  to  the  size  of  the  metallic  plates. 
Experiment  I  then  made  the  Exp.  20,  which  concludes  the  paper 
with  ihU.  jQ  vour  Journa|a  J  mounted  again  the  pile  of  76  group* 
of  zinc  and  silver  plates  in  contact,  separated  only  by  pieces 
of  paper.  This  pile  produced  as  great  electrical  signs  at  its 
extremities,  us  that  with  the  wet  cloth,  but  not  the  smallest 
chemical  effect  appeared  in  the  water  of  the  tubes,  when 
they  connected  these  extremities.  Thus  were  demonstrated 
the  conclusions,  which  I  had  deduced  from  the  phenomena 
of  the  pile  itself. 

Step*  t»  which  My  paper  in  your  Journal  for  August  1810  describes 
led*  d*scovcl7  the  steps,  to  which  this  first  discovery  led  me;  which  pro- 
gress,  had  Dr.  Maycock  known  it,  would  undoubtedly 
have  struck  him,  as  bringing  to  view  an  absolutely  new 
field  in  experimental  philosophy,  not  only  by  ascertaining 
the  distinct  causes  of  electrical  and  chemical  effects  in  the 
pile  (as  indicated  by  the  preceding  experiment);  but  by 
this  important  phenomenon,  that  the  motions  of  the  gold 
leaves  are  very  different  at  different  times,  without  any 
connection  with  the  difference  of  either  heat  or  moisture ; 
which  changes  were  to  be  attributed  to  changes  in  the 
electrical  state  of  the  ambient  air,  from  the  following  facts, 
leading  to  meteorology. 
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We  have  a  method  of  comparing  the  electrical  state  of  Electricity  of 
the  stratum  of  air  near  the  ground  with  that  of  the  strata  HHa'^a 
higher  up,  in  which  we  cun  elevate  a  conductor ;  the  com-  higher  up  may 
parative  point  of  which,  or  the  standard  of  positive  and  b«  Cl  ^P*^* 
negative*  \*  the  electrical  atate  of  the  ground;  whereas,  we 
ha»e  no  such  point  of  comparison  within  the  stratum  near 
the  grottvd,  in  which  our  experiments  are  made;  as  ihe 
latter  influences  too  muci.  the  state  of  the  air  near  it;  how- 
ever I  have  observed  changes  in  the  electrical  state  of  this  Changes  in  ihe 
lower  stratum  in  the  following  manner.    Having  employed  Jj^d^ofM? 
columns  of  many  hundred  groups,  the  gvld  leaves  not  only  able. 
diverged  very  strongly,  but  they  struck  the  tinfoil?,  fell, 
as  being  discharged,  then  rose  and  struck  again,  Now, 
the  number  of  these  alternate  motions,  in  a  given  time, 
differ  so  much  in  different  days,  that  1  have  seen  sometimes 
60  sinkings  in  a  minute,  while  at  other  times  there  was  not 
even  one  in  the  same  interval.    This,  as  I  have  said  and 
constantly  observed,  not  having  any  connection  wrh  the 
changes  of  either  heat  or  moisture,  depends  very  probably 
on  changes  in  the  electrical  state  of  the  ambient  air. 

But  let  us  fix  our  attention  on  the  motions  of  the  gold  Standird  of 
leaves  in  the  electrometer,  in  order  to  understand  the  in-  J^j|j£e*"^ 
fluence  of  the  state  of  the  air  on  the  apparatus*    On  this  uicUv'dUco^" 
essential  point,  S^g.  Volta  has  made  a  very  important  step  vered  by  Volta. 
in  electricity,  which  has  removed  the  difficulcies,  till  then 
insurmountable,  in  Dr.  Fraukliu's  system  of  positive  and 
negative,  without  reference  to  any  known  standard.  But 
Sig.  Volta  has  first  proved,  that  the  particles  of  air  possess 
the  electric  fluid  an  well  as  other  bodies;  and  that  the  electrical 
state  of  the  air  in  the  place  of  observation  is  the  standard  of 
positne  and   negative  with  respect  to  the  electrometer. 
Therefore,  the  motions  of  gold  leaves  indicate  only  the  actual 
electrical  state  of  the  air  which  environs  the  instrument. 
It  is  impossible  however  to  follow,  in  its  phenomena,  all 
the  effects  of  the  electric  fluid,  without  a  determination  of 
its  injure,  which  Dr.  Maycock  considers  as  unnecessary.  1 
have  given  that  determination  in  the  same  paper  above 
mentioned,  beginning  at  p.  254;  but  the  phenomena  on 
which  it  is  founded  are  so  numerous,  that  even  in  that  paper 
I  could  only  give  a  sbort  account  of  them,  referring  to  my 
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works,  Ideis  sur  la  Meteorohgie,  and  Traiti  iltmentaire  sur 
le  Fluid*  ilectro-golvanitjue.    In  these  works,  I  hare  de- 
monstrated, by  a  long  series  of  experiments,  what  1  shall 
now  summarily  state  on  this  subject. 
The  electric       T/he  electric  fluid  is  composed  of  many  ingredients,  which 
Found.C°m*    however  are  only  manifested  when  it  exhibits  sparks,  by 
darting  from  one  conductor  to  another.    At  this  instant  three 
phenomena  are  observed,  which  the  electric  fluid  does  not 
produce  when  it  only,  moves  along  conductors)  they  are 
light,  heat,  and  a  peculiar  smell.    These  sudden  phenomena 
must  be  produced  by  a  decomposition  of  the  electric  fluid; 
and  in  following  the  other  phenomena  attending  this  decom- 
position 1  have  shown,  that,  beside  the  three  ingredients 
thus  manifested,  light,  fire,  and  an  odorate  substance,  there 
are  other  ingredients  in  the  electric  fluid;  one  of  which,  well 
determined,  is  a  most  tenuous  fluid,  which  imparts  its  strong 
expansibility  to  the  others,  and  is  the  cause  of  the  phenome- 
non called  electric  influences;  a  most  characteristic  effect 
of  the  electric  fluid,  which  1  hare  followed  by  exact  experi- 
ments, beginning  at  p.  267  of  the  same  paper.   The  fluid 
thus  manifested  was,  for  the  facility  of  expression,  to  have 
a  name;  and  I  have  called  it  vector,  as  giving  motion  to  the 
unexpansiue  substance,  which  constitutes  the  density*   Now , 
in  the  course  of  these  experiments  I  have  demonstrated* 
that  electrical  motions  are  produced  only  by  the  substance 
constituting  the  density,  without  any  participation  of  the 
fluid  producing  the  electric  influences.    This  is  an  indis- 
putable proof,  that  the  electric  fluid  is  a  compound  sub* 
stance. 

Similar  effects  There  was  another  point  to  be  determined  in  galvanism, 
aa^thep[le.,ty  which  Dr.  May  cock  not  having  considered,  his  system  re- 
mains without  any  foundation.  The  same  effects  as  from 
the  galvanic  pile,  namely  the  shock  and  the  gasses  in  water, 
are  produced  by  the  electric  machine  charging  a  battery  of 
coated  jars ;  but  in  this  case  they  are  produced  by  a  very 
much  condensed  electric  fluid;  while,  when  the  same  fluid 
has  pervaded  the  galvanic  pile,  it  produces  these  effects 
with  an  incomparably  smaller  quantity.  With  regard  to 
this  subject,  I  have  proved  by  many  experiment*,  what  is 
above  stated,  that  the  chemical  effects  produced  by  the  pile 
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proceed  from  the  electric  fluid  pervading  it  during  the  cor* 
rosion  of  the  metals  effected  by  a  liquid;  an  alteration  by 
which  this  fluids  though  with  a  very  small  density,  is  decom- 
posed when  passing  from  one  conductor  to  another.  This 
important  point,  both  in  electricity  and  galvanism,  is  pro- 
ved by  a  series  of  experiments  beginning  at  p.  243  of  the 
same  paper. 

Having  been  led  by  these  experiments  to  the  above-men-  E!fcct  9{ 
tioned  apparatus,  wherein  the  groups  of  the  two  metals  were  <nf  i>«peron 
separated  by  writing  paper,  it  came  into  my  mind  to  try, 
whether  there  would  be  any  advantage  for  increasing  the 
electrical  effect  of  this  new  kind  of  pile,  to  fix,  by  pasting1, 
that  paper  on  one  of  the  metals*  I  made  this  experiment 
on  zinc,  and  copper  or  silver,  the  former  of  which  becomes 
positive  and  the  two  other  negaftoe  while  in  contact,  and  on 
pewter,  which  in  contact  with  zinc  becomes  negative,  and 
positive  with  silver  or  copper*  An  additional  proof,  that 
there  is  neither  positive  nor  negative  state  belonging  to  any 
kind  of  body.  The  general  result  of  these  experiments, 
detailed  in  p.  245  of  my  paper,  was,  that  there  is  a  sensible 
increase  of  effect  by  pasting  the  paper  on  that  metal,  which 
in  contact  with  the  other  becomes  negative  by  losing  some 
of  its  electric  fluid  and  yielding  it  to  the  other;  such  as 
silver  and  copper  with  zinc. 

This  opening  the  prospect  of  obtainitig  a  spontaneous  and  Construction 
permanent  electric  machine,  the  power  of  which  might  be to  which  das) 
increased  almost  without  limit  by  increasing  the  number  of 
groups,  I  was  going  to  undertake  it  in  some  measure,  by 
pasting  paper  over  copper  plates  of  the  same  size  of  my  zinc 
plates  i  when  luckily  it  occurred  to  my  recollection,  that  there 
was  paper  on  which  copper  was  ready  laid,  called  Dutch* 
gilt  paper.  The  experiment  ??•  p.  246  of  my  above-men- 
tioned paper,  relates  my  first  trial.  1  constructed  one  of  . 
these  new  piles  consisting  of  seventy-six  groups  of  the  same 
zinc-plates  of  1*6  ioch  diameter,  separated  by  equal  pieces 
of  Dutch-gilt  paper,  all  the  copper  sides  of  which  were  turn- 
ed towards  the  same  extremity  of  the  column.  Thus  1  had 
seventy-six  groups  of  zinc  and  copper  in  mutual  contact*. 
separated  by  the  paper  on  which  the  copper  was  laid.  Now, 
these  seventy-six  groups  produced  greater  electrical  effects 
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at  their  extremities,  than  the  same  number  of  groups  of  zine 
and  stiver  separated  by  the  wet  cloth:  however  now  not  the 
smallest  chemical  effect  was  produced  in  the  water  of  the 
glass  tubes  when  connecting  these  extremities,  though  the 
gold  leaves  fell ;  a  proof  of  the  circulation  of  the  electric  fluid* 
In  p.  250  of  the  same  paper,  at  exp.  29,  begin  some  trials 
concerning  the  comparative  electrical  effects  of  the  size  and 
number  of  the  groups,  on  which  I  had  already  formed  my 
Voira's  coo-    judgment,  by  Sig.  Volta  having  explained  to  me  at  Paris,  in 
denser.  1762,  the  canee  of  the  effect  of  his  admirable  instrument 

then  lately  invented,  the  condenser,  as  explained  in  that  pa- 
Diffrentef-    per;   according  to  which  1  found,  that,  for  a  mere  d*» 

Le|^b£iZCand  of  the  8M  ,eates>  thc  »w«&er  only  of  the  groups 

determined  it:  but  that,  when  they  produced  some  other 
effect;  as  for  instance  to  strike  the  sides,  and  thus  be  re- 
duced to  the  electrical  stute  of  the  ground ;  with  the  same 
number  of  groups,  the  size  of  the  plates  had  an  influence,  as 
they  repaired  soooer  what  the  gold  leaves  hud  lost;  which 
made  them  strike  more  frequently  in  the  same  time,  in  pro- 
portion to  the  size  of  the  plates. 
Number  of  *  come  now  to  the  general  results  of  these  experiments, 
pans  of  metal*  the  account  of  which  begins  at  p.  262  of  the  same  paper; 

effete  Ibe    which  W,U  show  whttt  1  nu^  above  mentioned,  with  respect 
tame  number  to  Dr.  Maycock's  system,  that  a  certain  number  of  groups, 
ot^omacu  of^^  CQppfr  te\ng  in  mutual  contact,  and  separated  by 
paper,  produce  sensibly,  the  same  electrical  effect,  as  the 
same  number  of  contacts  of  one  insulated  metal,  after  having 
been  applied  to  the  other  while  commutiicatiug  with  the 
ground,  ■  I  made  these  experiments  with  a  particular  coa- 
dvnser,  shortly  described  in  my  paper,  and  with  plates  of  the 
Result*  tabu*  *urae  diameter  as  those  of  my  column.    1  have  given  the 
htcd.  general  results  of  these  experiments  in  some  tables,  p.  24>&, 

in  all  of  which,  A  represents  the  zinc  side,  and  B  the  copper 
side.  In  the»e  tables,  designed  to  trace  the  motion  of  the 
tltctrie  fluid  through  the  pile  in  different  circumstances,  I 
have  supposed  the  pile  of  the  new  construction,  (which  1 
have  called  eleetric  column)  of  whatever  number  of  groups, 
to  be  divided  into  eleven  equal  (>arts.  I  have  used  arbitrary 
numbers  to  express  the  progress  of  positive  and  negative,  but 
they  are  proportional  to  the  whole:  I  have  made  these  nuru~ 
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hers  increase  regularly,  though  regularity  cannot  be  expect*  Results  tabu* 
ed  in  such  experiments:   but  these  ti um bers  <io  not  differ 
essentiully  from  the  immediate  results. 

The  first  two  columns,  in  that  p.  265,  represent  the  si- 
multaneous progresses  of  positive  and  of  negative  in  the 
insulated  pile  ;  oie  expressing  the  progress  of  the  negative 
from  A  to  B,  and  the  other,  the  progress  of  the  positive  from 
B  to  A.  These  are  as  the  elements  of  the  combination  «f 
effects  shown  in  the  three  following  tables,  in  three  different 
situation*  of  the  pile. 

Table  I.  Table  II.        Table  III. 

B  in  comimini-        A  in  com  muni- 
Insulated  pile.        cation  with  the        cation  with  the 

ground.  ground. 

A                   A  A 

+  10  .  +  20  0 

+    8  +18  —  2 

+    6  +  16  —  4 

+    4  +14  —  6 

+    2  +12  —  8 

0  +10  —  10 

—  2  +8  —  12 

—  4  +6  —  14 

—  6  +4  —  16 

—  8  +2  —  18 

—  10  0  —  20 

B  B  B 

I  cannot  think,  that  Dr.  May  cock  has  seen  these  expert* 
ments  ;  for  had  he  doubted  their  results  at  6rst,  he  would 
have  found  them  confirmed  iu  my  following  paper,  with 
such  evidence,  that  he  could  not  have  avoided,  either  to 
disprove  them,  or  to  show  that  they  were  not  against  his 
system. 

1  shall  not  enter  into  an  account  of  all  the  experiments 
contained  in  this  paper,  as  it  would  be  a  repetition  in  the 
same  Journal.  I  had  only  here  in  view  Dr.  Maycock's 
system,  which,  according  to  my  judgment,  involves  in  ob» 
scurity  the  whole  field  of  electricity  and  galvanism  ;  I  was 
therefore  to  recall  those  only  of  these  experiments  which  relate 
to  this  subject :  but  they  are  more,  sir,  to  this  purpose,  in 
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my  paper  in  your  following  number  for  October  1810, 
which  I  shall  al&o  recall  for  the  same  motive  in  a  following 
communication,  and  I  hope  that  the  whole  together  will 
induce  Dr.  Maycock  to  change  hit  syt>tem. 

1  am,  with  great  regard,  sir, 

Your  most  obedient  servant, 
Windsor,  J.  A.  DE  LUC. 

Jufythe  10th,  181*. 


VIIL 

Explanation  of  a  hydros tatical  Phenomenon  observed  *y 
Franklin:  by  Robin  et*. 

Affcrfom  of   Xf  you  put  water  and  oil  into  a  tumbler,  suspend  the  tum~ 

Zelth  m\\L  *****  Dy  *  *tr*nf»»  JPve  ita  gentle  swing,  you  will  perceive 
nothing  particular  at  the  surface  of  the  oil ;  but  the  surface 
of  the  water  beneath  will  appear  agitated,  and  form  considera- 
ble waves.  Such  was  the  phenomenon  observed  by  Franklin, 
and  with  which  he  was  puzzled  no  doubt  merely  because  be 
bad  not  time  to  examine  it:  for  that  great  man  had  so  acute 
an  eye  in  observing  nature,  that  be  scarcely  ever  (ailed  to 
seize  those  connexions  of  facts,  that  constitute  property  what 
we  call  physical  laws.  His  confession  of  his  ignorance  on 
this  occasion  merely  proves,  that  his  modesty  knew  how  to 
avail  itself  of  his  being  too  much  occupied  to  examine  every 
thing. 

The  phen*»       This  phenomenon  is  capable  of  assuming  very  different 
r^Sr   forms,  by  varying  the  circumstances  by  which  it  is  produced. 
I  shall  confine  myself  here  to  that  observed  by  Franklin, 
because  it  is  one  of  the  most  complicated. 
The  facts  that  compose  this  phenomenon,  some  of  which 

suit  from  two  tre  isno^n  to  a|j  tne  world,  are  the  result  of  two  hydrostali- 
known  rviuicu 

pics.    1       cal  principles,  well  known  separately,  but  not  yet  considered 
together;  that  by  which  liquids  seek  their  level,  and  that 
with  the  discovery  of  which  Archimedes  was  so  delighted. 
Tendency  of  a    By  the  first,  all  the  parts  of  a  liquid  equally  heavy,  and 
|ai4  toa  level,  perfectly  movable  on  each  other,  tend  toward  the  centre  of 


•  Abridged  from  the  Journ.  de  Pbyt ,  vol.  LX V,  p.  277. 
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the  Barth  with  equal  energy ;  and,  approaching  it  at  long  a* 
they  riud  no  sufficient  obstacle  in  the  adjacent  columns,  do 
not  stop  till  they  arrive  at  that  state,  which  is  called  the 
level*  And  as  this  motion  is  an  effect  of  gravity,  it  is  acce- 
lerated, carries  all  the  parts  beyond  the  point  of  equilibrium, 
and  causes  them  to  vibrate  several  times  round  this  point, 
producing  undulations,  a  kind  of  oscillations  with  which 
every  one  is  familiar* 

By  the  second  principle,  a  body  moving  in  a  liquid,  being  Motion  of  • 
obliged,  in  displacing  it,  to  communicate  to  it  continually* 
part  of  its  motion,  is  incessantly  losing  force;  so  that,  in 
obeying  the  laws  of  gravitation,  it  falls  through  the  liquid 
only  with  the  excess  of  its  specific  gravity  over  that  of  the 
liquid  in  which  it  moves. 

It  might  be  supposed  at  first  view,  that  this  second  princi-  Application  «f 
pie  should  have  no  influence  over-tither  of  the  two  liquids,  **** 
that  exhibit  the  phenomenon  in  question,  because  neither  of  ***** 
them  is  properly  in  the  other.    Both,  however,  are  subjected 
to  this  law :  the  lowermost,  because  its  surface  cannot  acquire 
any  undulatory  movement  without  displacing  the  upper; 
and  the  uppermost,  because  its  surface  cannot  move  without 
raising  the  air,  which  then  presses  on  it  at  every  point, 
But,  as  we  are  accustomed  to  see  the  effects  of  this  position 
with  regard  to  the  air,  we  do  not  think  of  referring  them  to 
their  cause. 

With  respect  to  the  inferior  liquid,  its  situation  and  re* 
lation  to  the  superior  render  a  phenomenon  very  remarkable, 
which  at  the  same  time  is  essentially  the  same  with  what  we 
see  without  attention  at  the  surface  of  the  superior. 

To  understand  the  reason  of  this  singularity,  lotus  sup*  Change  of 
pose  some  cause  to  have  disturbed  the  surface  of  the  inferior  £jel 
liquid,  so  that  it  is  no  longer  level,  but  a  given  column  is  a  tber 
certain  degree  higher  than  another.    This  column  does  not  H**"* 
exceed  the  shorter  in  weight  by  the  whole  quantity  it  is 
higher,  for  it  makes  only  a  part  of  the  column  that  exists 
in  the  vessel  at  that  point,  consisting  of  the  heavier  liquid  at 
its  lower  part,  and  the  lighter  at  its  upper.   The  shorter 
column  of  the  inferior  liquid  in  like  manner  is  only  the  lower 
part  of  a  column,  the  upper  part  of  which  is  formed  of  the 
lighter  liquid*  The  difference  between  these  two  columns  is, 
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the  first  has  more  of  the  heavier  Jiqriid  and  less  of  the  lighter, 
the  second  more  of  the  lighter  and  less  of  the  heavier. 
Condition*  ne.     ^OT  these  two  columns  to  acquire  their  level  it  is  necessary  j" 
ces>ary  to  its    that  the  first  should  lose  a  portion  of  the  heavier  liquid  and 
acquire  a  portion  of  the  lighter,  and  the  second  thecontrary. 
And  as  there  is  no  cause  to  produce  this  effect  but  the  por- 
tion of  the  heavier  liquid  that  one  column  has  more  than 
the  other,  the  reduction  of  the  inferior  liquid  to  a  level  can- 
not be  effected  by  the  absolute  gravity  of  the  liquid  as  hap* 
pens  when  it  is  alone  in  a  vessel,  but  must  be  caused  only" 
by  the  excesa  of  the  weight  bP  the  inferior  liquid  over  that 
of  the  superior.  ?' 
equiti-        Hence  it  follows  in  the  first  place,  tfidt,  as  the  restoration 
briuro  more    of  the  level  of  the  inferior  liquid  is  the  effect  of  a  very  «mnll 
stored  -pATt  of  its  gravity  only,  it  hiiist  be  extremely  slow,  and  in 

conseqoence  capable  of  being'  observed  more  easily,  than 
when  this  liquid  is  alone  in  the  vessel.  It  may  not  be  amiss 
to  observe  however,  that  this  cause,  however  small  it  may 
be,  being  a  gravitating  actfoti,  must  retain  its  nature  of  an 
accelerating  force,  and  thus  produce  ah  undulatory  motion 
as  in  ordinary  circumstances. 

and  its  disturb-  ,f  now  we  nt<end  to  lne  interruption  of  equilibrium,  or  of 
•nee  more  the  level,  between  the  several  columns  of  the  inferior  liquid,' 
conspicuous.  fiBd,tha<trie  same  cause;  wliich  render*  the  restora- 

tion of  the  equilibrium  slower  and  more  obvious,  renders  its 
interruption  likewise  more  considerable. 
This  scarcely      Gravitation,  as*  it  exists  before  obr  eyes,  imparts  to  ordi- 
obstrred  with  nary  bodies,  in  the'shortest  space  of  time  we  can  estimate,  a 
n single liquii.'.  ve|ocjty  very  similar  to  those  Which  we  ourselves  very  com* 
mbnly  produce:  so  that  when  we  do  any  thing  to  disturb 
the  level  of  a  liquid  surface  it  is  restored  arcuost  immediately. 
If  we  eive  a  moderate  inclination  to  a  vessel  filled  with  a 
liquid,  the  level  is  restored  in  proportTon  as  we  endeavour 
to* destroy  it;  so  that  it  requires  some  little  knowledge  of 
natural  physiology  to  be  aware,  that  it  has  been  disturbed 
restore*", 

Ca^eoftwo  But  in  the  circumstances  in  which  the  inferior  liquor  is 
liquid*  placed ;  as  but  a  small  portion  of  its  s^ravity  remains  to  reduce 

it  to  a  level,  it  is  evident,  that  it  cannot  effect  this  with  the 
stftne  promptitude;  and  that,  If  the  saW  inotloh  be  em> 

ployed 
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ployed  to  disturb  its  equilibrium,  this  will  take  place  toacon- 

eiderable  degree*  in  a  time  when  it  would  have  been  scarcely 

perceptible  had  there  been  but  one  liquid  in  the  vessel. 

Thus,  in  the  instance  (dated  by  Franklin,  the  swinging  of  a«  observed  bf 

the  glass  produces  scarcely  any  agitation  at  the  surface  of  Ffaul£*in» 

thenil ;  because,  though  thegla^s  inclines  alternately  to  each 

tide,  as  the  motion  is  moderate,  the  surface  of  the  oil  returns 

to  an  equilibrium  as  fast  as  it  is  diverted  from  it.    But  the 

•urfare  of  the  water,  having  to  restore  its  equilibrium  only 

the  excess  pf  its  weight  over  that  of  the  oil,  which  is  very 

trifling,  as  we  may  estimate  it  at  about  0'0u6  of  the  weight  1 

of  the  Water,  allows  the  small  deviations  from  the  level  time 

to  accumulate;  so  that  this, surface  is  no  longer  level  when 

the  swinging  ceases,  and  is  obliged  to  return  to  it  by  very 

slow  and  considerable  undulations,  that  continue  a  long 

time 

Of  all  themodes,  in  which  this  phenomenon  may  be  varied,  The  experi- 
I  shall  mention  but  one,  where  the  cause  I  have  mentioned  meul  ******* 
is  too  obvious  to  be  mistaken. 

Take  a  glass  globe,  mounted  so  as  to  be  capable  of  being 
turned  on  its  axis;  put  into  it  water  alone,  so  as  to  fill  it  to 
a  quarter  of  its  diameter;  and  turn  it  gently  :  the  water  will 
coutfBue  apparently  to  occupy  the  lower  part  of  the  globe. 
Fill  it  then  to  three  fourths,  and  the  appearance  will  be  the 
same,  if  you  turn  it  in  the  same  manner.  So  it  will  if  yoiv 
put  oil  alone,  instead  of  water.  Lastly,  pour  in  water  to  one 
fourth  of  its  height,  and  upon  this  oil  to  three  fourths:  then> 
if  you  turn  the  globe,  there  will  be  no  change  at  the  surface 
of  the  oil,  and  the  whole  body  of  liquid  will  appear  to  occupy 
the  lower  part  of  the  globe.  But  with  the  water  it  will  be 
different.  When  you  have  turned  the  globe  a  quarter  roand, 
you  will  perceive  it  nearly  at  the  extremity  of  the  horizontal 
diameter,  instead  of  being  in  the  lower  part  of  the  globe: 
and,  if  you  then  stop  the  rotary  motion,  the  water  will  de- 
scend slowly  down  the  side  of  the  globe  to  the  lower  part, 
will  asceud  on  the  other  *idc  nearly  to  the  same  height,  and  " 
thus  obcillate  a  long  time,  till  it  settles  at  its  lower  part.  . 

As  1  have  said  above  we  here  see  clearly,  that  the  particus 
lar  motion  of  the  water,  under  the  oil  has  the  particular  cha- 
racter of  that  of  solid  bodies  in  fluids:  und  ys  it  is  the  phe- 
nomenon 
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•omen on  of  Franklin  divested  of  all  accessory  complication* 
there  can  remain  no  doubt  of  its  true  cause. 
Thifc  theory  They  who  frequently  carry  liquids  in  open  vessels  had  at 
^k^^Gosv  ^cast  111  obscure  perception  of  this  theory.  They  know  by 
*oo  life.  experience,  that  the  liquid  is  much  less  liable  to  be  spilt  by 
sudden  movements,  if  a  light  body  float  on  their  surface. 
For  this  reason  water-carriers  put  a  wooden  trencher  into 
each  of  their  buckets ;  and  in  vineyards  a  broom  is  put  on  the 
wine,  when  it  is  carried  from  the  press  to  the  cellar  in  an  open 
wooden  vessel.  Any  motion  begun  or  terminated  too  sud- 
denly would  produce  a  considerable  change  of  level  in  these 
liquida,  a  wave  that  would  cause  them  to  overflow.  This 
wave  is  nearly  prevented  by  the  existence  of  the  light  body, 
that  swims  on  the  liquid  ;  because  all  the  columns,  that  ter- 
minate in  this  body,  find  in  it  an  obstacle  to  their  undulatory 
motion,  as  they  can  rise  or  fall  only  with  this  body  itself:* 
and  as  it  corresponds  to  a  great  number  of  columns  at  the 
same  time,  and  is  urged  in  opposite  directions  by  different 
columns,  it  is  a  considerable  obstacle  te  them  all ;  and  thus 
it  influences  those  columns  it  does  not  cover,  since  .these 
cannot  undulate  separately  from  the  others. 


IX. 

On  the  Nature  of  Sheep's  Dung,  and  its  vse  in  dyeing  Cotton 
the  Red  that  is  called  Imlia  or  Adrhnople :  by  J.  B.  Vit- 
alis,  Prvfissor  of  Chemistry  at  Iloven*. 

fmcc%  for 

Thr  process  followed  at  present  in  our  manufactories 
dye\ ..g  cotton  ^  dyeiife  cotton  red,  and  which  was  first  brought  from  the 
Levant,  ts  composed  of  a  series  of  operations,  each  oT  which 
requires  to  be  elucidated  by  chemistry,  if  we  would  be  cer* 
tain  of  obtaining  uniform  success  in  this  sort  of  dyeing. 
Cerates!  ew     Employed  by  government  to  teach  the  principles  of  che- 
aminationof  ^  ^      counexion,  wlth  lne  useful  arts,  I  thought  it 

my  duty  to  pay  particular  atteution  to  that  branch  of 

•  Abridged  from  the  Joara.  d>  Pays,  vot  LXYI,  p.  153. 

industry 
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industry,  .which  constitutes  the  base  of  tjie  employment, 
and  trade  of  the  first  manufacturing  city  of  the  French 
empire. 

The  manufacturers  of  Rouen  employ  both  fast  and  faUe  Dyer? of 
colours.    I  have  ajready  imparted  to  th»?  latter,  by  the  help  *0uen* 
of  certain  mordants,  a  degree  of  richness,  lustre,  aod  even 
permanence,  before  unknown ;  which  no  doubt  procured 
the  specimens  1  sent  the  honour  of  peiug  admitted  to  tjie 
exhibition  of  1806. 

The  class  of  citizens  who  ore  not  wealthy,  and  they  are  Articles  of 
the  most  numerous,  requite  clothes  of  a  price  proportionate  "",enor  P"6** 
to  their  circumstances,    Besides,  the  dyeing  of  inferior 
colours  employs  a  number  of  workmen,  and  yields  a  profit, 
that  would  soon  be  seized  by  other  towns,  if  it  were 
despised  here. 

But  the  reputation  and  wealth  of  our  manufactories  are  The  best  dyes 
derived  chiefly  from  the  colon  ra  called  fast,  that  is  to  say  £J*  ^P0* 
those  that  m  e  produced  by  4he  process  for  Adrianople  red.  * 
These  colours  have  opened  a  vast  field  of  inexhaustible 
fertility  to  the  manufacturer.   He  can  now  employ  in  his 
designs  that  variety,  that  happy  mixture,  thai  elegant  as- and  carried  ts 
sociation,  that  harmony  of  colours,  which  are  so  pleasing  great perfte.  ; 
to  the  eye,  and  so  gratifying  to  the  taste  of  the  most  fasti* 
dious.    instead  of  those  peiishable  colours,  that  delighted 
for  a  moment,  the  Indian  red,  and  the  extensive  series  of 
colours  derived  from  it,  as  the  cherry?  rose,  violet,  lilac, 
julyflower,  amaranth,  &c,  in  all  their  various  tints,  have 
little  to  fear  from  the  most  destructive  agents,  and  scarcely 
yield  to  the  long  continued  action  of  air,  light,  and  soap. 

This^procesa  therefore  is  of  the  highest  importance  to  us;  Some  mana- 
but,  though  it  is  practised  with  the  greatest  success  by  f*^rcT1  **** 
some  manufacturers,  others  meet  with  obstacles,  that  occa- 
sion failures,  which  it  would  be  highly  useful  to  be  able  to 
prevent.  I  have  endeavoured  as  far  as  possible  to  remove 
these,  and  to  dissipate  tbe  uncertainty  attending  the  oper- 
ations performed  on  tbe  cotton  intended  to  receive  this 
colour,  by  a  chemical  investigation  of  them. 

I  have  tbehooournow  to  present  to  the  Institute  the  Use  of  sheep*- 
result  of  my  examination  into  the  nature  and  use  of  sheep*  dunJ^n 
dung  in  dyeing  Adrianople  red,  my  object  being  to  impart 

Vox,.  XXXII,  August,  1812.      X  solid 
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solid  notions  of  the  mode  of  action  and  influence  of  the 
sheep's  dang  bath,  the  first  applied  to  the  cotton. 

Various  opinions  have  been  broached  on  this  subject ;  but 
the  experiment,  of  which  I  am  about  to  give  an  account, 
will  at  least  dissipate  every  idea  of  its  containing  a  large 
quantity  of  volatile  alkali,  to  which  La  Pileur  d'Apligoy 
ascribes  its  property  of  ro$ing  reds. 

lo  May  1 806  I  distilled  6l  -19  gr.  [945  grs]  of  fresh  sheep's 
dung  in  a  coated  glass  retort,  to  which  I  fitted  a  receiver 
furnished  with  a  tube  of  safety,  and  a  tube  for  collecting  the 
gaseous  products.  The  retort  was  placed  in  a  reverbera- 
tory  furnace,  and  gradually  heated  till  the  bottom  was  red. 

On  receiving  the  first  impression  of  the  fire,  a  very  clear 
liquid  passed  over.  On  raising  the  heat,  white  vapours 
were  evolved,  oily*  not  very  copious ;  and  soon  succeeded 
by  drops  of  a  very  fluid  oil,  the  colour  of  which  was  a  very 
fine  orange  yellow.  To  this  oil  succeeded  a  second,  thick, 
almost  concrete,  of  a  blackish  brown,  and  smelling  strongly 
empyreumatic.  During  the  distillation  about  50  cubic 
inches  of  elastic  fluids  passed  over,  which  were  found  to  be 
a  mixture  of  carbu retted  hidrogen  and  carbonic  acid. 

Having  broken  the  retort,  I  observed,  that  it  was  Hoed 
interiorly  with  a  slight  coating  of  coal,  exhibiting  the  metal- 
lic lustre,  and  assuming  on  exposure  to  the  air,  though  only 
in  some  places,  the  blue  colour  of  prussiate  of  iron.  At  the 
bottom  1  foond  a  dull  black  coal,  tolerably  dense,  retaining 
the  shape  of  the  matter  subjected  to  analysis,  without  any 
sensible  taste,  and  exhaling  a  smell  precisely  like  that  of 
tobacco  smoke. 

This  coal  weighed  7*8  gram.  Heated  in  a  porcelain  cru- 
cible it  readily  took  fire,  and  before  the  vessel  was  redhot. 
I  observed,  that  it  emitted  oily  and  empyreumatic  vapours, 
owing  no  doubt  to  a  small  quantity  of  oil,  with  which  it  was 
still  impregnated;  and  that  it  burned  with  a  small  white 
flame.  After  burning  six  hours  with  a  fire  well  kept  up,  it 
left  3*68  gr.  of  a  gray  substance,  which  was  found  to  be 
phosphate  of  lime. 

Of  the  two  oils  mentioned  above  I  collected  3*9 1  gr. 

The  coloured  liquor  in  the  receiver,  contaminated  with  a 

few 
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few  drops  of  fluid  oil,  weighed  48*8  gr.  It  turned  sirup  of 
violets  green  ;  at  the  same  that  it  reddened  infusion  of  lit- 
mus, though  it  is  true  but  faiutly. 

The  last-mentioned  property  was  owing  to  a  small  portion 
of  acetic  acid,  which  was  formed  in  the  course  of  the  dis- 
tillation: I  think  its  changing  sirup  of  violets  green  may 
be  ascribed  to  the  presence  of  a  small  portion  of  gelatinous 
matter,  that  had  passed  over  with  the  aqueous  vapour,  by 
which  it  was  held  in  solution. 

For  the  rest,  on  assaying  the  liquor  by  every  known No  ammonia, 
method,  no  test  discovered  in  it  the  least  trace  of  am- 
monia. 

From  this  experiment  it  appears,  that  6l*10  gr«  of  fresh 
sheep's  dung  yielded  by  distillation 

An  acid  and  alkaline  liquor  ......  48*80 

Gaseous  fluids   0«58  Products. 

Concrete  and  fluid  oil  ♦ .  3.9 1 

Charcoal  and  phosphate  of  lime. ...  7*80 

6 1*09 
Loss  0*1 

61*19 

From  these  results  I  think  I  may  conclude,  that  sheep's  The  dang 
dung  contains  much  more  hidrogen  than  nitrogen,  which  j*1^^1 
appears  to  me  demonstrated,  1st,  by  the  great  quantity  of  nitrofea." 
water  furnished  by  the  matter  analysed,  and  which  certainly 
did  not  exist  in  it  ready  formed :  2dly,  by  the  hidrogen  gas 
collected  under  the  jar :  3dly,  by  the  oil  obtained :  and  4thly, 
by  the  absence  of  ammonia  during  the  whole  of  the  process. 

It  appears  to  me  therefore  proved,  not  only  that  ammonia 
does  not  exist  in  sheep's  dung,  but  that  it  cannot  be  formed 
in  it  in  large  quantity. 

But  let  us  go  farther,  and  suppose  for  a  moment,  that  Ammonia 

sheep's  dung  contains  a  certain  quantity  of  ammonia:  is  it  *»u,d J?<*  have 

..  ...  -J-11  the  effect  a- 

not  evident  to  all,  who  are  acquainted  with  the  process  for  Hiibed  to  it. 

Adrianople  red,  that  this  alkali,  so  volatile  in  its  nature, 

X  2  could 


Digitized  by  Google 


$92  ON  DYEIHO  REDS  <Mf  COTTOIt. 

could  not  undergo  the  numerous  manipulation!  and  repeated 
dryings,  either  in  the  open  air  or  by  the  heat  of  a  stove,  10 
which  the  cotton  is  subjected,  without  being  entirely  disen- 
gaged ?  Were  it  to  be  urged,  that  the  alkali  is  rendered 
fixed  by  combining  with  the  cotton;  1  should  requite  proof 
of  this,  the  contrary  of  which  is  shown  by  experiment. 
Composition  Qu%  the  property  thus  ascribed  to  ammonia  of  rosing  cot- 
fo^briihtemn*  ^  ^  ^  ^  brightenmg  lhe  ^  of  maddtr  red>  ^  |m. 

parting  to  it  warmth,  lustre,  and  liveliness,  is  equally  un- 
founded; for  these  effects  can  be  produced  only  by  forming 
with  white  maraeilles  soap  and  muriate  of  tin  a  metallic 
soap,  in  which  the  oxfcle  of  tin  is  held  in  solution  by  soda, 
useful**  b^Tts     Thus,  8*nce  neither  does  ammonia  possess  the  properties 
albumen  aod  ascribed  to  it,  nor  is  it  contained  in  sheep  a  dung,  we  must 
reiatine.        look  for  the  cause  of  its  effects  in  some  other  principle.  Now 
this  can  be  nothing  but  the  albumi no-gelatinous  matter  so 
abundantly  contained  in  sleep's  dung :  to  convince  ourselves 
of  which,  we  have  only  to  attend  to  the  manner,  in  which 
it  is  used. ' 

Mode  of  em-  Iq  the  first  place  the  dung  is  macerated  in  a  solution  of 
ploying  it.  sojaj  0f  the  strength  of  about  4*  [sp.  gr.  1*027],  for  some 
time.  The  effect  of  this  maceratiou  is  evidently  the  solution 
of  the  albumen  and  gelatine  by  means  of  the  alkali.  A  cer« 
tain  quantity  of  this  solution,  passed  through  a  sieve  and  di- 
luted with  a  solution  of  soda  at  2°  [sp.  gr.  1*013],  is  mixed 
with  thick  or  mucilaginous  olive  oil ;  and  thus  a  kind  of 
liquid  animal  soap  is  formed,  with  which  the  cotton  is  care- 
folly  impregnated. 
Thin  impreg-     In  this  process  the  cotton,  by  combining  with  the  alba- 

-lif  co^*men  and  gelatine,  approximates  to  the  nature  of  animal 
ion  who  siir* 

nnfl  matter,  substances ;  which,  as  is  well  known,  have  a  stronger  at- 
traction than  vegetable  substances  for  colouring  matter. 
The  combination  appears  to  be  farther  promoted  by  the  oily 
principle,  that  combines  with  the  cotton «t  the  same  time. 
Intestinal  fluid  We  now  see  why  authors,  who  have  written  on  India  red, 
^uaiVaseful.  tecomtaerfd  the  use  not  only  of  thednng,  but  also  of  the 
intettinaHiquor  of  the  sheep ;  which  It  would  be  mnch  more 
advantageous  to  employ,  were  it  possible  to  procure  it  in 
aufltcieut  quantity  for -the  demand. 

The 
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The  theory  just  laid  down  is  supported  by  experiment.  She*p\dung 
Having  macerated  fresh  sheep's  dung  for  four  or  five  days  ^Su**** 
in  a  lixivium  of  soda  at  4°,  I  filtered,  and  obtained  a  reddish 
brown,  liquid.    On  separating  the  alkali  by  very  dilute  yielded  a  pre- 
sulphuric  arid,  a  copious,  light  precipitate  was  formed,  c,Pitate» 
which  subsided  to  the  bottom  of  the  vessel,  after  having 
for  M>me  time  occupied  its  whole  capacity. 

To  n  move  all  doubt  respecting,  the  nature  of  this  pre-  consisting  of 
cipitate,  {  collected  it  on  a  filter,  washed  it  welj  with  cold 
water,  una1  then  boiled  it  in  a  phial  of  pure  water  for 
near  an  hour.  I  then  decanted  off  the  liquid,  which  was 
of  a  reddish  yellow,  and  poured  into  it  a  solution  of  tannin. 
This  formed  a  precipitate,  announcing  sufficiently  the  pre-  gelatine 
aence  of  gelatine. 

The  albumen,  coagulated  by  the  action  of  the  heat,  re- and  albumen, 
mained  at  the  bottom  of  the  phial  in  the  form  of  little  soft  , 
and  spongy  grumes:  and  to  judge  by  the  quantity  of  mut- 
ter insoluble  in  water,  though  it  was  renewed  three  or  four 
times  albumen  abounds  much  more  than  gelatine  in  The  latter  mo«t 
sheep's  dang.    I  do  not  think  it  would  be  far  from  the  abundant, 
truth  to  say,  that  the  albumen  is  to  thf  gelatine  at  least 
as  three  to  one.   Particular  circumstances  prevented  my 
carrying  the  investigation  to  tuch  a  degree  of  accuracy,  ag  I 
could  have  wished  for  u)y  own  satisfaction. 

To  establish  a  complete  conviction  on  this  subject,  I  An  alkaline 
shall  add,  that  I  tried  an  *1kaline  solution  of  whites  of^nai^ 
eggs,  or  albumen,  instead  of  the  sheep's  dung  bath ;  and  ed  equally 
that  it  succeeded  completely  in  the  preparation  for  both* weU* 
kinds  of  dyeing:  all  the  colours  were  renqered  much  more 
permanent,  than  where  natural  or  artificial  sheep's  dung 
baths  were  omitted. 

This  observation,  founded  on  theory  and  experience, 
com  pletely  refutes  the  assertion  of  Le  Pi  leu  r  d'Apligny, 
that  the  dung  and  intestinal  liquor  of  the  sheep  are  of  no 
use  in  fixing  colours. 
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The  ob«crvatioo*  in  each  line  of  the  Table  apply  to  a  period  of  twenty-four  hours 
hejcinning  at  9  A.M.  on  the  day  indicated  in  the  first  column.  A  dasb  denotes  that 
the  remit  is  included  in  the  uext  following  observation. 

NOTES. 
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NOTES. 


Sixth  Month.  3.  A  little  rain  at  intervals.  4.  A  few  large 
drops:  cnmulostratus  p.m.  A  shower  tot  he  S.W.  WiodE. 
6.  M  uch  dew:  clear  with  cirrus.  6.  Overcast,  windy :  then  very 
fine  with  red  cirri  at  sunset.  7*  Cloudy  morning:  clear  day  af- 
terward: brilliant  orange  twilight,  8.  Cloudy:  brisk  wind. 
9*  Fair,  with  cumulus,  and  cirrus  above:  at  sunset  the  wind 
rose,  with  some  appearance  of  nimbus.  10.  Cumulo-stratus, 
with  a  cold  breeze  all  day.  11.  A*  m.  wind  fresh  at  W.:  the 
maximum  of  temperature  occured  at  nine  :  the  barometer 
fluctuating.  Cumulus  clouds,  with  very  large  plumose  cirri 
above,  which  showed  red  at  sunset.  The  new  moon  appeared 
(in  a  white  crescent,  becoming  afterward  of  a  gold  colour)  in 
the  midst  of  a  pretty  luminous  twilight.  12.  A.m.  cloudy:  ba- 
rometer still  unsettled:  evening  twilight  luminous  and  orange 
coloured :  a  stratus  began  to  appear  at  nine  p.  ro.  IS.  A.  m. 
misty:  much  dew.  15.  Cool  day:  rather  windy.  16.  Rain 
last  night:  fair  and  cool.  17*  Heavy  short  showers.  18. 
Fair,  cloudy :  rain  by  night.  19*  The  rainbow  ttoice  this 
morning.  21.  Several  hours*  rain  a.  m.  Barometer  fluc- 
tuating. 22.  Nimbi  a.  n.  fair  p.m.  23.  Nimbi  through 
the  day:  thunder  twice  to  the  S.W.:  the  wiud  veered  as  tar 
as  to  N.  W.  but  settled  W.  24.  A.  m.  much  cloud  :  calm 
air:  showers.    25.  Cumulus,  with  very  elevated  cirrus  in 


hours  soon  after  noon,  the  higher  atmosphere  filled  with 
cloud :  at  sunset  the  wind,  which  had  been  S.  E.  and  S.  W., 
came  to  N.  W.  26.  Cold  stormy  morning, wind  N.  Thun- 
der twice  about  two  p.  ra.:  rain  almost  from  sunrise  to  sun* 
set.  27*  A.  m.  sunshine:  wind  N.  W.:  a  solar  halo  p.m. 
wind  S.  W.:  evening  wet  and  stormy.  28.  A.  m.  wind  N. 
a  faiut  blush  on  the  evening  twilight.  30.  Windy  evening: 
rain  at  intervals. 


Thermometer:  highest  observation  75°;  lowest  39°j 
Menu  of  the  period  55  37°. 

Evaporation  4*09  inches.    Rain  9*81  inches. 

This  period  is  remarkable  for  being  pretty  equally  divided  into  a  dry 
and  a  wet  moiety  :  the  former  commencing  with  tpe  first  quarter,  the 
latter  the  day  before  the  last  quarter  of  the  moon.  The  return  of  the 
first  quarter  appears  (by  subnequent  observations)  to  have  again  nearly 
coincided  with  that  of  dry  weather. 

Pl a  i stow.  J,.  HOWARD. 

8eventh  M»nth,  15,  1819. 


A  solar  hah  for  above  two 
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XI. 

*        *  * 

An  Account  of  "  The  Sulphur,"  or  "  Sovffriire"  of  the 
Island  of  Montserrat  *  6y  Nicholas  IS ugbwt,  M.  D. 
Hon.  Mttnber  of  the  Geological  Society*. 

m 

Occasion  of     On  my  voyage  last  year  (October  1810)  from  Antigua  to 
the  viait.        England  the  packet  touched  ar  Montserrat,  and  my  curiosity 
having  been  excited  by  the  accounts  I  received  of  a  place  in 
the  island  called  *<  The  Sulphur/*  and  which,  from  the 
descriptions  of  several  person*,  1  conceived  uii^ht  be  the 
crater  of  an  inconsiderable  volcano,  1  determined  to  avail 
myself  of  the  stay  of  the  packet  to  visit  that  plaee. 
Face  of  the       The  island  of  Montsei  tat,  t,o  called  by  the  Spaniards 
*sia"(1*  from  a  fancied  resemblunct  lo  the  celebrated  mountain  of 

Catalouitf,  is  every  where  extremely  rugged  and  moun- 
tainous, and  the  only  roads,  e.\iept  in  one  direction,  are 
narrow  bridle  paths  winding  through  the  recesses  of  the 
mountains;  there  is  hardly  a  possibility  of  u^ing  wheeled 
carriage*,  and  the  produce  of  the  estates  is  brought  to  the 
Journey  to  the  |)Iace  of  shipment  on  the  backs*  of  mole".  Accompanied 
Sulphur.       ky  a  fr*,e„(j>  I  according'y  set  out  on  horseback  from  the 
town  of  Plymouth,  which  is  situate  at  the  foot  of  the 
mountain*  on  the  seashore*    We  proceeded  by  a  circuitous 
and  steep  route  about  si*  miles,  gradually  ascending  the 
mountain,  which  consisted  entirely   of  a  uniform  por- 
phyritit  rock,  broken  every  where  into  fragments  and  Targe 
blocks,  and  which  in  many  places  was  so  denuded  of  soil, 
as  to  render  it  a  matter  of  astonishment  how  vegetation, 
and  particularly   ha*t  of  th<  cane,  should  thrive  so  well. 
The  far  greater  part  of  the  whole  island  is  made  up  of  tbia 
porphyry,  which  by  some  systematics  would  be  considered 
as  referrible  to  the  newest  floe tzt rap  formation,  and  by 
others  would  be  regaided  only  as  a  variety  of  lava.    It  is  a 
compact  and  highly  indurated  argillaceous  rock  of  a  gray 
colour,  replete  w'lth  large  and  perfect  crystals  of  white 
feldspar  and  black  hornblende.    Rocks  of  thia  description 

•  trans,  of  the  Geol.  Soc.  vol,  I,  p.  183. 

»  •         •  *' 

generally 
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generally  pass  in  the  West  Indies  by  the  vague  denomina-  J^J^ 

tiou  of  fire  stone,  from  the  useful  property  they  possess  of     *  °*  e* 

resisting  the  operation  of  intense  heat.    A  considerable 

quantity  of  this  atone  is  accordingly  exported  from  Mont- 

serrat  to  the  other  islands  which  do  not  contain  it,  being 

essential  in  forming  the  masonry  around  the  copper  boilers 

in  sugar  works.    We  continued  our  ride  a  considerable 

distance  beyond  the  estate  culled  "  Galloway's,"  (where  we" 

procured  a  guide)  till  we  came  to  the  side  of  a  very  deep 

ravine  which  extends  in  a  winding  direction  the  whole  way 

from  one  of  the  higher  mountains  to  the  sea.    A  rugged 

horse-path  was  traced  along  the  brink  of  the  ravine,  which 

we  followed  amidst  the  moat  beautiful  and  romantic  scenery. 

At  the  head  of  this  ravine  is  a  small  amphitheatre  formed  by 

lofty  surrounding  mountains,  and  here  is  situate  what  is 

termed  "  TheSulphur."    Though  the  scene  was  extremely  J»«  Sulptaar 

described* 

grand  and  well  worthy  of  observation,  yet  I  confess  I  could 
not  help  feeling  a  good  deal  disappointed,  as  there  was 

nothing  like  a  crater  to  be  seen,  or  an?  thine  else  that  could  No  appearance 

•  ef  r  -  •  — 


lead  me  to  suppose  the  place  had  any  connexion  with  a 
volcano.  On  the  north,  east,  and  west  aides  were  lofty 
mountains  wooded  to  the  tops,  composed  apparently  of  the 
same  kind  of  porphyry  we  had  noticed  all  along  the  way. 
On  the  south,  the  same  kind  of  rock  of  no  great  height, 
quite  bare  of  vegetation,  and  in  a  very  peculiar  state  of 
decomposition.  And  on  the  south-eastern  side,  our  path 
and  the  outlet  into  the  ravine.  The  whole  area  thus  in- 
cluded might  be  three  or  four  hundred  yards  in  length, 
and  half  that  distance  in  breadth.  The  surface  of  the 
ground,  not  occupied  by  the  ravine,  was  broken  and  strewed 
with  fragments  and  masses  of  the  porphyrinic  rock,  for  the  The  rock  de- 
most  part  so  exceedingly  decomposed  as  to  be  friable  and  to  Se^KJJnMai 
crumble  on  the  smallest  pressure.  For  some  time  I  thought  vapour, 
that  this  substance,  which  is  perfectly  white  and  in  some 
instance  exhibits  an  arrangement  tike  crystals,  was  a  peculiar 
mineral;  but  afterward  became  convinced,  that  it  was 
merely  the  porphyrinic  rock  singularly  altered,  not  by  the 
action  of  the  air  or  weather,  bat,  aa  I  conjecture,  by  a  strong 
sulphureous  or  sulphuric  acid  vapour,  which  is  generated 
here,  and  which  is  probably  driven  more  against  one  side 
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by  the  eddy  wind  up'  the  ravine,  the  breezee  from  any  other 
quarter  being  shutout  by  the  surrounding  hills** 

This  evolved  Ad  midst  the  loose  stones  end  fragments  of  decomposed 
rock  are  many  fissures  and  crevices*  whence  very  strong 
sulphureous  exhalations  arise,  and  which  are  diffused  to  a 
considerable  dibtauce ;  these  exhalations  are  so  powerful  as 
to  impede  respiration,  and  near  any  of  the  fissures  are  quite 
intolerable  and  suffocating.  The  buttons  of  my  coat,  and 
some  silver  and  keys  in  my  pockets  were  instantaneously 

wiili  mtease  discoloured.  An  intense  degree  of  heat  is  at  the  same  time 
evolved,  which,  added  to  the  apprehension  of  the  ground 
crumbling  and  giving  way,  renders  it  difficult  and  painful 

Boiling ritulet,  {<>  walk  near  any  of  these  fissures.  The  water  of  a 
rivulet,  which  flow*  down  the  sides  of  the  mountain  and 
passes  over  this  place,  is  made  to  boil  with  violence,  and  be- 
comes loaded  with  sulphureous  impregnations.  Other 
branches  of  the  same  rivulet,  which  do  not  pass  immediately 
near  these  fissures,  remain  cool  and  limpid,  and  thus  yon 
may  with  one  hand  touch  one  rill  which  is  at  the  boiling 
point,  and  with  the  other  hand  touch  another  rill  which  ia 
of  the  usual  temperature  of  water  in  that  climate.  The 

Figures  con-  exhalations  of  sulphur  do  not  at  all  times  proceed  frmthe 

u inally  vary    s&me  figures,  uut  new  ones  appear  to  be  daily  formed,  othera 


•  This  peculiar  decomposition  of  the  surrounding  rock 
frequently  observed  in  similar  situations,  and  under 
cu instances,  and  has  I  find  been  accounted  for  by  other  perrons  in  the 
same  way :  thus  Dulomieu  says,  M  The  white  colour  of  the  stones  in 
the  interior  of  all  the  burning  craters  ia  owing  to  a  real  alteration  of 
the  lava  produced  by  acid  sulphureous  vapours,  which  penetrate 
them,  and  combine  with  the  alumine  that  constitutes  their  base,  thus 
forming  the  alum  obtained  from  volcanic  substances.**  Voy.  ana  lales 
de  Lipari.  p.  18. 

And  he  afterward  adds,  "  The  alteration  of  lavas  by  acid  sul- 
phureous vapours  is  a  kind  of  analysis  of  volcanic  substances  made 
by  Nature  herself.  There  are  lavas,  on  which  the  vapours  have  not 
yet  had  sufficient  time  to  act,  so  as  to  change  their  nature  entirely; 
and  then  we  see  them  in  different  states  of  decomposition,  which  we 
know  by  the  colour." 

Alum  is  doubtless  formed  st  this  place,  as  well  as  elsewhere  under 
similar  circumstances :  the  potash  necessary  for  the  composition  of 
this  salt  being,  »»  well  as  the  argil,  derived  from  the  surrounding 

rock.   See  Vauauelin's  Memoirs.  Journal  des  Mine*;  vet  **  P  44 }• 

becoming 
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Incoming,  as  it  were,  extinct.    On  the  margins  of  these 
fissure*,  and  indeed  almost  over  the  whole  place,  are  to  be 
seen  most  beautiful  crystallizations  of  sulphor,  in  many  Sulphur  beaw- 
spots  quite  as  fine  and  perfect  as  those  from  Vesuvius,  or  'V** 
indeed  as  any  other  specimens  I  have  ever  met  with*  The 
whole  mass  of  decomposed  rock  in  the  vicinity  is,  in  like 
manner,  quite  penetrated  by  sulphur.   The  specimens 
which  1  collected  of  the  crystallized  sulphur,  as  well  as  of 
the  decomposed  and  undecom posed  porphyry,  were  left  in- 
advertently on  board  the  packet  at  Falmouth,  which  prevents 
it»y  having  the  pleasure  of  exhibiting  them  to  the  society.  No  trace  of 
"trfid  not  perceive  at  this  place  any  trace  of  pyrites,  or  any  Wm€•• 
other  metallic  substance,  except  indeed  two  or  three  small 
fragments  of  clay  iron  stone  at  a  little  distance,  but  did  not 
discover  even  this  substance  any  where  in  situ.    It  is  very 
probable  that  the  bed  of  the  glen  or  ravine  might  throw 
some  light  on  the  internal  structure  of  the  place,  but  it  was 
too  deep,  and  its  banks  infinitely  too  precipitous  for  me  to 
venture  down  to  it.    I  understood  there  was  a  similar  ex-  Another  Sul- 
halation  aud  deposition  of  sulphur  on  the  side  of  a  mountain  m>1* 
not  more  than  a  mile  distant  in  a  straight  line;  and  a  sub- 
terranean communication  is  supposed  to  exist  between  the 
two  places. 

Almost  every  island  in  the  western  Archipelago,  particu-  Mo*  i§land« 
larly  those  which  have  the  highest  land,  has  in  like  manner  its  ArchipTlagtTn 
"Sulphur"  or,  as  the  French  better  express  it,  its**  Sovffriere,"  h*»«  one  or 
This  is  particularly  the  case  with  Nevis,  St.  Kit's,  Guada-  mofe' 
loupe,  Dominica,  Marti nico,  St.  Lucia,  and  St.  Vincent's. 
£ome  islands  have  several  such  places,  analogous  I  presume  to 
this  of  Montserrat ;  but  in  others,  as  Guadeloupe,  St.  Lucia, 
and  St.  Vincent's,  there  are  decided  and  well  characterized  vol- 
canoes, which  are  occasionally  active,  and  throw  out  ashes, 
icoriae,  and  lava,  with  flame.    The  volcano  of  St.  Vincent's  sod  some  have 
is  represented  by  Dr.  Anderson,  and  others  who  have  visited  to'c*noeR- 
it,  as  extremely  large  and  maguificent,  and  would  bear  a 
comparison  with  some  of  those  of  Europe.   These  circum- 
itances  appear  to  have  been  entirely  overlooked  by  geologists 
in  their  speculations  concerning  the  origin  and  formation  of  General  st- 
ihese  islands.   It  has  indeed  occurred  to  moat  persons,  on        OD  *e 

surveying 
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surveying  the  regular  chain  of  islands,  extending  from  the 
5outbero  Cape  of  Florida  to  the  months  of  the  Orinoco,  as 
exhibited,  on  the  map,  to  conclude  that  it  originally  formed 
port  of  Abe  American  Continent,  and  that  the  encroach- 
roentB  of  the  seat  have  left  only  the  higher  part*  of  the  land, 
as insular  points, above  its  present  level*  But  this  hypothesis 
however  simple  and  apparently  satiafiactory  in  itself,  will  be 
found  to  accord  very  partially  with,  the  geological  structure 
of  the  aiffereot  islands.  Many  of  .them,  one  uaade  up  entirely 
of  va*t  accretion*  of  marine,  organised  substances ;  and  other* 
evidently  owe  their  origin  to  a  volcanic  agency,  which  iaeither 
in  some  degree  appareut  at  the  present  time,  or  else  rney  be 
readily  traced  by  vestiges  comparatively  recent*    There  is 
every-  reason  to  believe,  however,  that  some  of  the  islands  arc 
really  of  contemporaneous  formation  with  the  adjacent  parts 
of  the  continent,  from  which  the)  have  .been  disjoined  by  the 
incursions  of  the  sea,  or  by  convulsions  of  nature,  and  it  is 
probably  in  those  islands  which  contain  primitive  rocks,  that 
we  are  chiefly  to  look  for  a  confirmation  of  this  supposition. 


The  author 


XII. 

Account  of  various  specimens  of  Natural  History  brought 
from  the  Island  of  Java,  Madura,  Bali,  $c  ;  by  Mr.  Ls- 

SCHEN.AU  LT*. 

.  Mr 

Leschenautt  was  one  of  the  scientific  persons,  who 
Holland  8a,'et^  w*ln  captaiu  Baudin,  to  investigate  the  natural  history 
of  New  Holland  and  the  adjacent  countries.  Tt  is  well  known, 
that  most  of  those  gentlemen  died  ;  but  the  zeal  and  talents 
of  the  survivors  rendered  this  voyage  one  of  the  most  inter- 
esting to  science. 

!«ir«  the  ship  Mr.  Le&chenault,  being  obliged  to  quit  the  ship  at  Timor, 
at  Ti«uor,  and  jn  may,  1803,  on  account  of  sickness,  went  over  to  Java,  and 
fe^irstoJata.^.  ^  %q  Samara|lg>  the  chief  geat  of  tbe  Dutch  g^vern. 

ment,  and  less  insalubrious  than  Batavia.  Governor  Engel- 


•  Joarn.  de  Physl  vol.  LXV,  p. 
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hard,  a  very  well  informed  man,  received  him  very  cour- 
teously, And  afforded  him  every  assistance  in  his  researches. 

On  the  24th  of  October  Mr.  L«  set  off  from  Sato* rang  for  Toorln  J« 
Sourakorta,  the  residence  of  the  einperor  of  Java,  .and  about 
sixty  miles  south  of  the  former  place.   On  his  journey  he 
visited  the  mountains  of "Dounarang,  Morbaboo,  TeLoroayo,  Mountains 
and  Marapr.    The  last  has  ou  its  summit  a  volcano  con-  Volcano, 
atantly  emitting  smoke. 

From  Sourakorta  he  repaired  to  Djiokikorta,  the  residence 
of  the  sultan  of  Java.  The  sultan  and  the  emperor  are  two 
iodepeixdaot  princes.  On  this  road,  which  is  little  more  than  Ancient 
forty  miles,  are  sonie'ruins  of  ancient  temples,  remarkable 
for  their  extent.  Among  these  are  a  number  of  statues  of  Statue*, 
lava,  which  seem  to  prove,  that  the  people  followed  the  re- 
ligion of  the  b  ram  ins. 

A  severe  illness  obliged  him  to  return  to  Samara  ng. 
When  he  recovered,  be  visited  the  other  parts*  of  the  island. 
After  sailing  to  Madura,  be  returned  to  Java,  and  visited 
mount  Idienne;  a  volcano,  to  which  he  found  a  lake,  the  Volcano  and 
water  of  which  was  strongly  impregnated  witb  sulphuric  $^huricUke- 
acid.    He  afterward  sailed  to  the  Uland  of  Bali.  , 

Having  returned  to  Samarang,  and  packed  up  his  col- 
lections,  he  repaired  to  Batavia  in  October  1806;  sailed  thence 
on  the  27th  of  november  on  board  an  American  vessel  ;  ar- 
rived at  Philadelphia  in  april  1807  ;  sailed  theuce  in  june; 
and  landed  safe  in  France  in  july. 

The  following  is  an  abstract  of  the  account  of  his  col-  hWi 
lection  given  to  the  museum  of  Natural  History  hy  Messrs. 
Cuvier.  Desfontaines,  and  Lamarck.  ~ 

We  shall  say  nothing,  observe  these  gentlemen,  of  the  wea-  Articles  not 
pons,  garments,  and  other  articles  used  .by  the  Indians,  or  belonging  to 
of  two  very  curious  statues  found  in  the  ruins  of  a  temple,  J^"r,aili*" 
as  they  do  not  pertain  to  natural  history,  and  will  find  their 
place  among  the  antiquities  of  the  imperial  library. 

But  Mr.  L.  has  brought  some  articles  interesting  to  the  Fowil  huBUO 
history  of  man :  as  some  fragments  of  undoubtedly  human  bones, 
bones  brought  from  a  burying  place,  that  appear  to  ha,ve 
undergone  at  least  a  commencement  of  calcareous  infiltra- 
tion; and  a  scull  of  a  Chinese  of  Java*  that  will  increase  skall. 
eur  collectitn  of  those  of  different  nations. 
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Kew  species  Among  the  quadrumanous  animals  be  has  brought  a  black 
•£ape.  ape  of  a  new  species,  with  its  young,  and  its  skeleton  ;  and 

the  great  slow  paced  lemur  [/e  grand  tori  paresseux],  also 

with  its  skeleton* 

GAleophhectu.  Yon  know  how  rare  the  flying  macauco,  or  pretended  le- 
mur votans  of  Linneus/is  in  collections.  Neither  Button 
nor  Linneus  ever  saw  it.  Mr.  L.  has  brought  four  of  differ- 
ent ages,  and  two  skeletons.  The  red  and  the  variegated  of 
some  recent  naturalists  are  only  differences  of  age. 
viverne,  He  has  five  or  six  species  of  bats,  two  of  which,  at 
least,  appear  new  to  us;  a  new  weasel ;  a  new  civet;  and  a 
new  species  of  fetis,  iu  size  approaching  the  lynx. 
Skunk.  His  most  curious  quadruped  in  our  opinion  is  a  new 

skunk  [raouffette],  truly  belonging  to  that  genus,  hitherto 
supposed  peculiar  to  America,  like  it  striped  with  white  on 
a  black  ground,  but  distinguished  from  the  other  species  by 
being  withoot  a  tail.  It  is  common  in  the  island  of  Java, 
and  emits  when  pursued  the  same  stinking  smell  as  other 
skunks. 

Squirrel*  and  He  na8  a  ncw  flv,nS  •<.uil7eU  a  new  ichneumon 
ichneumon,     scarcely  as  big  as  a  rat,  and  a  new  squirrel ;  beside  many 

specimens  of  the  Java  squirrel,  and  of  the  taguan,  or  great- 
est flying  sqoirrel. 
Skeletons.         To  these  he  has  added  the  skeleton  of  a  porcupine  of  Jars, 
and  those  of  two  musks,  which  were  wanting  to  your  anato- 
mical collection. 

Birds.  Of  birds  Mr.  Leschenault  has  brought  over  130  species, 

which  we  have  not  been  able  to  examine  with  sufficient  mi- 
nuteness to  say  how  many  are  new. 

Wild  cocks.  There  are  however  two  different  species  of  wild  cocks,  with 
their  hens :  one  was  discovered  by  Sonnerat,  the  other  ap- 

Bird  of  Pant  P*81"8  t0  ua  new-  And  we  noticed  a  uew  bird  of  Paradise, 
black,  with  a  very  shining  throat,  among  four  other  species. 

S^Jces  ^  reptiles  Mr.  L.  has  brought  a  superb  skeleton  of  s 

serpent,  more  than  15  feet  [l6f.  Eng.]  long,  worthy  a  place 
in  the  finest  collection.  A  specimeu  scarcely  inferior  to  it, 
at  least  in  rarity,  is  a  well  preserved  skin  of  the  celebrated 
achrocordus,  or  warted  snake  of  Java.  With  these  are  about 

and  lisardtf  30  other  species  of  snakes,  and  several  lizards ;  among  which 
are  the  gecko  of  Java,  and  the  blue  galeot  with  its  spindle- 
shaped  egg*. 
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*T1ie  fishes,  tnolluscar,  worms,  and  zoophytes  are  lew  nu- 
merous, and  their  collection  less  important  in  proportion. 
We  have  remarked  however  two  new  seapens,  one  of  which  Pe»natu!a\ 
is  extremely  curious,  on  account  of  its  long  and  slender 
shape,  the  other  on  that  of  its  large  spines. 

In  the  class  of  insects  however  he  has  been  more  success-  Ik»c&. 
ful,  having  at  least  600  specimens  of  200  different  species, 
mors  than  a  third  of  which  are  new,  and  the  rest  are  valu- 
able, and  fetch  good  prices.  They  are  all  in  excellent  pre- 
servation ;  and  his  buterflies  in  particular  are  very  numerous, 
and  admirably  fresh  in  their  colours. 

He  has  also  many  shells,  some  of  which  are  interesting.  Shells. 

His  herbal  is  composed  of  900  plants  nearly,  about  a  Wants, 
fourth  of  which  are  new.   He  has  already  drawn  up  de- 
scriptions of  near  700,  and  has  made  drawings  of  near  100. 
They  are  a  valuable  acquisition  to  botany. 

He  has  brought  about  200  species  of  seeds,  which  will  be 
divided  between  the  garden  of  the  empress  at  Malroaisoti, 
and  that  of  the  Museum.  Thirty  species  too  have  been 
brought  growing  from  North  America,  and  are  intended 
for  the  garden  at  Malroaison. 

Of  mineralogy  he  collected  in  the  island  of  Java  some  Mi 
very  fine  specimens  of  fossil  wood,  changed  to  the  siliceous 
state,  without  the  annual  rings  having  disappeared  :  a  deep 
green  jasper,  of  a  very  fine  grain,  useful  to  the  lapidary : 
and  a  collection  of  lavas  and  specimens  of  sulphur  from 
mount  Idienne. 

This  mountain,  which  is  about  1 100  toises  [2344  yds]  Volcano  «f 
above  the  level  of  the  sea,  Mr.  L.  ascended  with  much  dan-  OM>uotl4koil«- 
ger  and  difficulty,  accompanied  by  commandant  Wikerman, 
to  ascertain  whether  the  sulphur  produced  by  the  volcano 
might  not  be  turned  to  account ;  and  particularly  to  investi- 
gate the  cause,  that  affects  the  waters  of  the  White  river  at 
certain  seasons  of  the  year,  and  render  them  noxious  to  men, 
animals,  and  even  vegetation. 

This  cause  did  not  escape  him,  and  he  found  it  depend-  Lake  on  it  oc 
ant  on  a  curious  volcanic  fact.    On  arriving  near  the  sum-  JJJJJ  Jfc 
roit  of  the  crater,  which  appears  to  be  changed  at  present  terof  th« 
into  a  iolfatcrr*,  he  descended  to  the  bottom  of  this  cavity,  Whiu  riw 
Which  is  about  400  feet  [426  f.  Eng.]  deep,  and  250  toises 

[533 
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[533  yds]  across  the  widest  part  of  its  bottom.  Here  he 
perceived  four  openings,  or  months*  near  the  top  of  the 
cavity,  continually  emitting  clouds   ot  sulphurous  acid 

w  w  r5  ■  a 

vapour,  "which,  being  condensed  by  the  action  of  the  cold 
air,  fell  jnto  a  great  lake  at  the  bottom,  which  is  contained 
io  the  crater  of  the  ancient  volcano. 

The  waters  in  this  basin,  thus  continually  impregnated 
with  the  vapour,  become  so  acid,  that  they  attack  every 
thing  they  touch ;  altering  ail  the  adjacent  lava,  and  fann- 
ing sulphate  of  iron  and  of  Jime,  which  they  hold  in  solu- 
tion, as  well  as  sulphate  of  alumine,    Accordingly  when  the 
rainy  season  arrives,  the  lake  swells,  overflows,  aud  conta- 
minates the  water  of  the  White  river. 
This  may  be       The  cause  being  thus  known,  it  is  easy  to  obviate  the 
•Svtated.       noxious  mixture  of  this  water,  by  turning  aside  that  which 
\       descends  from  the  lake  at  certain  seasons ;  and  opposing 
obstacles  sufficient  to  prevent  its  reaching  the  White  river, 
which  would  thus  remain  constantly  wholesome.    This  is  a 
service  of  no  small  importance  to  the  colony. 
Analysis  of        Mr.  Vauquelio  lias  analysed  the  acid  water  of  this  lake, 
the;vai«r.      amj  foun(j  m  jt  sulphuric  acid,  sulphurous  acid,  muriatic 
acid,  sulphur,  sulphate  of  potash,  alum,  and  sulphate  of 
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Analyses  of  Minerals:  by  Martin  Hesry  Klaproyh, 

Ph.  D.  Sfc. 

(Continued from  p.  \6\J. 

Vv^lESENERZ  (meadow  iron  ore). 

•  Black  oxide  of  iron  66 

Oxide  of  manganese   15 

Phosphoric  acid  0 

Water  23 

Granular  Hon      Pisiform  ironstone  from  Hpgau. 

Oxide  of  iron  -....53 

Si  lex   43 

Alumine  •  6*'5 

Oxide  of  manganese  ........  |  , 

Water  14"5 

y8  Granular 
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Granular  chromated  iron  from  Styria.  Chromattef 
Oxide  of  chrome  ..........  55*5 

-  iron  33 

Siles   ft 

-  Loca  in  roasting    2 


9^  5  ;#  . 


Black  manganese  from  Klapperud  in  Dalecarlia,  Mtog.n 
Oxide  of  maganese  60 

Silex  ....................  85 

.....   ,  .  .  j 

Water    13 


  98 

Cerite  from  Bastnaea  in  Sweden* 

Oxide  of  cerium   54*50 

Silex  34*50 

Oxide  of  iron  ■   3*50 

Lime  ,   r«5 

Water    5 

98-75 

A  fire-coloured  opal,  brought  by  Humboldt  from  Ziroa-  v  \ 

•  <    ■  v  ire- coloured 

pan,  in  Peru.  opalfromPeru. 

Silex  ,   92 

Water    775 

of  iron    0-25 


100 

Brazilian  topac.  - 

Silex   44*5  ' 

Al  umine   47*5 

Oxide  of  iron    0*5 

Fluoric  add   7 

Saxon  topai. 

Silex  V.  35 

A  hirnine...  .v..  89 

Fluoric  acid   '3 

Oxide  of  iron  o  tract  1  ' 


100 


Vol,  ttXXII.— August  1818.       Y  Crystallised 
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A»gitefrora 


tnd  SWly, 


Apatite. 


Crystallized 


Sites  i  45 

A1  amine  29 

Lime  21 

Oxide  of  iron  3 


98 

....  52-50 
....  12-50 
....  9 
....  7*25 
....  16-25 
Potash    0-50 


augite  from  Carniola. 

Silex  5.  

Magnesia  

lime.  

Alumine 

Oxide  of  iroii   • 


Scorifbrm  augite  from  Sicily. 

Silex  55 

Alamine    16-50 

Oxide  of  iron   13-7&1 

Lime   10 

Magnesia  *. 

Water   V50 

Manganeae  a  trace 

Conchoidal  apatite,  or  Bpargelstein,  from  Zille/thaT. 

Lime  53 *75 

Phosphoric  acid   .  46-25 

i  -  •  ■ 

100 

*  ■  • 

Columnar  Stanglichen  braunspath  (columnar  brownapar),  brought 
arowTopar.     ^  HumboldTtroiri  Valenciana  of  Guanaxuato,  in  Mexico* 

Carbonated  lime  51-5 

*■  r  mirnnin  •  32 

....         "  ..... 

  75 

•  •  •  •  2 

  5 


. .  . 


Water 


98 
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Dolomite  from  St,  Gothard.  Dolomite  from* 

Carbonated  lime  59  SU  Gothard# 

 =  -.magnesia  46*40 

Oxided  iron    0*0 

-1  1     manganese  *  0*25 

Low  ...   0-75 

i  •*  ,  ■ 

100 

•  » 

Dolomite  of  the  A ppenninet:  * 

A  decomposed  dolomite  From  Castelamare.  (tom  Cistela* 

Carbonated  lime  59  mare,  and 

 magnesia  40*5 

Lost   0-5 

100 

A  dolomite  in  mass. 

Carbonated  lime   65 

■  i  ■  ■  magnesia  35 

•  •  .  . 

100 

A  dolomite  from  Carniola.  from  Camtola 

Carbonated  lime   53 

■  magnesia   48 

Oxided  iron  .  20*0* 

■  ■ 

Blue  anhydrite.called  muriacite,  from  Sulzon  the  Necker,  Anhydrous 

Lime   43  guii, 

Sulphuric  acid   57 

Oxided  iron  •   0*10 

Silex   0*35 

99*35 

Compact  anhydrite,  vulgarly  tripestone,  from  Bocbnia.    lochais,  and 

Lime  42 

Sulphuric  acid  56*50 

Muriate  of  Soda    0-95 

98*5 

*  Probably  0*20 ;  although  the  other  eofsponeot  parti,  exclusfre  of 

thi%  amount  to  100.  C. 

*   •  Y  9  Anhydrite 

■ 
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HiH  in  Tyrol.     Anhydrite  from  Hall,  in  Tyrol. 

Lime  41-75 

Sulphuric  acid  •••  55 

Muriate  of  Soda   1 


*  •  «      -  »        *  ■ 


97-75 

«&ne*ian         Bitterspath  (tnagnesian  spar)  from  Hall  in  Tyrol. 

Carbonated  lime  68 

 Ihagtiesia  »  85*5 

- ■    ■   .   ■  fro**  .«••.••♦•«  I 

Water  .......  r»  2 

A  mixture  of  clay  -  - 

•  "l   gf6«5 

Terre  t«te        Terre  verte  few  Mount  Baldo  near  Verona. 
froroVeron.,  ^  ^ 

Ox'ukd  irott  -  a«  ' 

Magnesia  ••••••  **••••- --2 

Potash    10 

Water.  f    6  . 


99 

Ten*  »erte  from  Cyprus. 


■ 


Cyprus 

Silex  51-5 

Oxidediron  80-5 

Magnesia  ••   1*5  ' 

.  *  Potash   i$ 

Water   8 

p 

*  "    •  90** 

and  West         Terre  verte  from  "New  West  Prussia. 

FruM,a-  Silex  .51 

Alurnine   12 

Lime'   '  3*5 

Magnesia  ✓ . . . .  2*5 

Oxided  iron'   17 

Soda  with  a  suspicion  of  potash  4*5 
Water    9 

.  -  99'5 

Alumstome 
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Alanistone  from  la  Tolfa.  £,um.*S?e,* 

Silex  .....50-5  fromUTol^ 

...     ...........  % 

Alumine    19 

Sulphuric  acid  . . . . . .'. .....  16-5 

Potash    4 

Water   .   ...  3 

■  »•««■  i 

•  102 

-  • 

Alumstone  from  Hungary.  Hungary, 

Silex  62-25 

Alumine    17*50 

Sulphuric  acid  •••••  12*50 

Potash   •  ••••  1 

Water   5 

98*25 

Aluminous  earthy  schist  from  Freyetswalde.  ™S£ttJ 

Sulphur   29-5 

Charcoal   .444....  196*5 

Alumine   #..-#-160 

Si  lex  •  •..••••*••##••••  «400 

Black  oxide  of  iron,  with  a 
truce  of  manganese  ......  64 

Sulphate  of  iron  18 

Gypsum   ••  15 

Magnesia   2 

Sulphate  of  potash  IS 

Moriate  of  potash    5 

Water   .107* 

101 M 

Jade  from  Switxerland,  hemanite  of  Delametherie,  sans-  Jade> 

surite  of  Saussore. 

Silex  49 

Alumine   •  24  . 

Lime  10*50 

Magnesia  3*75 

Oxide  of  iron    6*50 

Soda   5-50 

99*25 

Lazulke 
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Lazulitf  from  Krieglach  in  Styria. 


Alumine  71  . 

Silex  V   U 

Magnesia  '.   5 

Lime  3 

Oxide  of  iron   ,   075 

Potash   0*25 

Water   .t   5 


99 

Moya  from  Quito,  brought  aver  by  Humholdt,  100  grs. 
yielded 

Cubic  toehesi 
Carbonic  acid  gas ....2*25  =  1*06 

Hidrogen  gas   14*50  zz  0*36 

Water  and  Ammonia  with  tome 

cmpyreumatic  oil   11 

Charcoal   ................  5*25 

Silex  ....................  40-50 

Alumine   11*50 

Lime   6*50 

Oxide  of  iron    6*21 

Soda   250 

***********"""***? 

90*83 

Guano  from  the  islands  on  the  coast  of  Peru,  brought 
oyer  by  Humboldt.  This  guano  is  supposed  to  be  the  re- 
mains of  the  excrements  of  the  birds,  with  which  those  islands 
are  covered. 

A  m moniacal  u ric  acip!   ] 6 

Phosphated  lime   10  • 

Oxalated  lime   ...12*75 

Silex  ;   4 

Muriated  soda   0*50 

Mixed  sand   29 

Water  with  an  animal  residuum, 
and  loss..  26'7$ 

98 

Klebschiefer, 
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Klebechiefer,  or  polUhtog  alate,  from  Menilmontant.  Polishine. 

•late. 

Silex  69-50 

Lime   8 

Oxide  of  iron   •  4 

Charcoal   0*75 

Alumine   . ..   0*50 

Li  we  •   0*25 

Wattr  aod  gasses  evolved  . .  22 

98 

Olive^green  garneU  from  Siberia.  olw«  J 

jarnets. 


Lime  •  33*5 

Alumine. ...... ••»..••••••  8*5 

Oxide  of  iron* ••••  12  ^ 

■            manganese,  a  tract 
LotA  •  •  2 

» 

100 

Greto  chalcedony  from  Olympus,  nearPrusa,  in  Asia  minor*  Green  cUU 

Silex.   96.75  ***** 

Oxide  of  iron    0-50 

Alumine    0*25 

Water   2-50 

— — ^*aaa^arajaa> 

,  ,  .         .  100 

True  Lemniap  earth*  Lemnian 

earth. 

Silex    66 

Alumine   14*50 

Oxide  of  iron  •   6  . 

Lime   0*15 

Magnesia   0*25 

Soda  ••••   3*50 

Water   8*50 


Fuller9! 


Di 
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fnfluh,   ^, 

Aluraiqe  H>  ; 

Oxide  of  iron  ,   975 

Magnesia  \*25 

Lime   0*50 

Sea  salt   O'W 

Water   

Potash,  ><i  Irace 

98-6 

SibcrUiL.      Red  fuller's  earth  from  Siberia.  ,  . 

• 

Silrx  •  • .  •  •  •  •  '4&'6 

Alutnine.  ....  .........  15*5 

Magnesia  »  1*5 

Oxide  of  iron  •••••••»••»• 

*  ■  manganese  „  OS 

Wmter   25  5 

Sea  salt,  a  trace 

9.8 

».  ►  .  •  •• 

K«3  eartfi  of      Earth  of  Sinope,  in  Pontus,  brought  from  Natolia  by 
Siuope.         mu  Hawkins.    This  earth,  according  to  Pliny,  formed 
red  pamt. 

Site   9« 

AbniBfie...,  46*5 

Oxide  of  iron  21 

Sea  salt    1*5 

Water  .....  17 


•  • . . 


98 


XincJ.  Tincal,  crystallized 


< 


Boracic  acid    37 

Soda*  •„•.»  •  ...  *,•.«,•.•.•••.•.«.•  • 14*5 

Water  pf  .crystaUization  . . . .  47  , 

*  •    •  Datholite 
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DnthoUlf.  .  »  — \  •:     *.i         »*  Outholke. 

;8iltx   36-5 

1 .kirne  ...  t ..... .  .«.•••      .  i  •  *  35 '-5 

Boracic  AciH  $4  »A  .  . 

Water   -4-  '  • 

I  run  and  manganese,  a  trice   i      -      » .  , 

.100,  . 

*  * 


Fluor.  FIlw. 
Lime  6775 

Flnoric  acid   3C2*>5  * 

Oxide  of  iron,  a  trace 

-  i  . 

.  99*9     .  'i 


»  • 


(To  be  con  tinned.  J 


SCIENTIFIC  NEWS. 


Geological  Society. 

J UNE  the  5th.  An  account  of  some  new  varieties  of  A1-  N*w  Tarietie. 
i-yonia  found  in  the  Me  of  Wight  by  Thomas  Webster,  Eso.  of 
Member  of  the  Geological  Society,  was  read.  In  viewing 
the  rocks  about  Ventnor  Cove,  and  in  various  parts  of  the 
undercliff,  Mr.  Webster  remarked,  in  the  sandstone  stratum 
immediately  under  the  chalk  marl,  a  great  number  of  small 
prominences,  resembling  in  form  the  branches  of  trees, 
They  were  of  various  size*,  from  half  an  inch  to  three  or 
lour  inches  in  diameter;  their  substance  was  sandstone,  of 
the  same  kind  as  the  rock  they  were  in ;  but  the  part  resem- 
bling the  bark  was  somewhat  harder,  which  enabled  it  to 
endure  longer  than  the  rest  of  the  stone,  and  thus  project 
above  its  surface.  Some  of  them  were  straight,  others  a  lit- 
tle crooked,  and  in  a  few  instances  he  observed  them  forked. 
He  found  fragments  uf  these  bodies  in  every  part  of  the 
island,  where  the  sandstone  stratum  can  be  seen,  and  parti- 
cularly among  the  masses  of  rock  lying  under  the  clifFsof 
Western  Lines.  In  this  last  place  he  found,  that  the  stems 
above  described  had  frequently  heads  or  bolbous  termina- 
tions attached  to  them,  in  form  somewhat  resembling  a  closed 
tulip ;  and  in  some  of  these  be  found  distinct  traces  of  or- 
•  -  gauic 
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gftntc  structure ;  from  which  it  appeared,  that  these  headt 
convisted  of  •  group  of  tubnli,  now  converted  Into,  and  en* 
veJeped  with  atony  Miter.    Beside  these  extraordinary 
ihnpes*  which  projected  io  relief,  Mr*  W.  observed  a  variety 
of  very  regular  white  figures,  at  if  paioted  upon  the  rock* 
bemg  even  with  the  surface.    They  consisted  of  circles  from 
two  inches  to  half  ao  ioch  in  diameter,  ellipses  of  various 
eccentricities,  and  parallel  lines  both  straight  and  carved. 
By  a  careful  examination  Mr.  W.  found,  that  these  white 
fissures  belonged  to  the  other  class  of  bodies  already  described; 
»nd  that  the  cylinders  were  only  the  internal  parts  of  the 
aanie  body,  the  sections  of  which  formed  the  white  circular 
end  ell iptiral  figures.    The  vast  masses  of  rock,  wh'ch  have 
fUlien  down,  having  separated  from  the  cliff  at  the  divisions 
between  the  beds,  showed  their  upper  and  under  surfaces 
covered  with  layers  of  these  bodies  heaped  upon  each  other, 
and  I^ing  prostrate  in  every  possible  direction :  end  in  tlse 
joints  between  the  beds,  where  they  were  still  net  separated, 
they  were  distinctly  seen.   The  green  sandstone  and  the 
limestone  be  found  to  be  the  chief  repositories  of  these  bo- 
dies; in  the  ferruginous  sand  below  the  green  sandstone  he 
found  uone,  and  only  a  few  fragments  of  cylinders  in  tne 
blue  marl  ou  which  the  sandstone  rests.    He  traced  them 
upwards  into  the  chert,  but  they  there  became  rare,  and  they 
totally  disappeared  in  the  chalk  marl.   He  found  them 
however  frequently  in  the  fragments  of  flint  lying  on  the 
shore.    Mr.  Webster  having  brought  away  an  extensive 
series  ef  specimens,  which  he  has  since  deposited  in  the 
collection  of  the  Society,  submitted  them  to  the  examination 
of  Mr.  Parkinson,  who  is  of  opinion,  that  they  belong  to  the 
genus  aUyonium,  but  that  they  are  of  three  or  four  different 
species,  neither  of  which  has  been  hitherto  described.  From 
the  resemblance  which  these  bodies  bear  to  a  closed  tulip 
attached  to  its  stalk,  Mr.  Webster  suggests,  that  the  name 
of  tulip  a  Icy  on  mm  may  not  be  improperly  applied. 

Some  observations  by  James  Parkinson,  Esq.  AJetn.  Q.  S» 
en  the  specimens  of  Hippmritts  from  Sicily  ^  presented  to 
the  Society  by  the  Hon.  Henry  Grey  Sennet*  Mem.  Q.  S, 
were  read.  These  specimens  Mr.  P.  considers  to  be  such* 
as  demand  particular  attention,  as  they  possess  those  char 
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racters,  which  will  probably  serve  to  correct  some  erro- 
joeous  opinions  respecting  the  nature  and  habits  of  the  ani* 
tnaU  of  which  these  shells  were  -the  dwelling.  One  of  the 
specimens  contains  a  nearly  perfect  shell,  longitudinally 
oSvided  so  as  to  display  the  two  ridges,  with  the  numerous 
septa  and  chambers.  From  au  examination  of  the  sped* 
mens,  and  by  comparing  them  with  the  observations  he  has 
before  bad  an  opportunity  of  making,  Mr.  Parkinson  is  of 
opinion,  that  the  structure  of  the  shell  of  the  hi ppn rites  is 
such,  as  would  enable  the  animal  to  raise  itself  to  the  sur- 
face of  the  water.  This  opinion  is  in  opposition  to  that  of 
Mr.  Denys  de  Montfort,  and  most  of  the  French  orycto- 
logists,  who  consider  the  hippurites  as  belonging  to  what 
they  term  pelagian  shefts,  or  soch  as  constantly  inhabit  the 
bottom  of  the  sea,  never  rising  to  the  surface,  or  appearing 
on  the  shore;  and  therefore,  that  there  is  no  reason  to  sop- 
pose  them  belonging  to  animals  which  are  now  extinct ;  but 
only,  that  their  receot  analogues  have  not  yet  bees  brought 
to  view. 

June  the  19th.  A  paper  by  Joseph  Skey,  M.  D.,  en-  Win4  ^ 
titled  "  Some  remarks  upon  the  Structure  of  Barbadoes  Woes, 
as  connected  with  specimens  of  its  Rocks,'*  communicated 
by  Arthur  Aikin,  Esq.,  sec.  was  read  ;  together  with  a  note 
by  Mr.  Parkinson  on  some  of  the  specimens  presented  by 
Dr.  Skey.  The  island  of  Barbadoes  is  totally  unlike  those 
immediately  neaait,  both  in  structure  and  in  appearance,  the 
land  rises  in  a  gentle  swell  from  the  coast  towards  the  middle 
of  the  island,  except  in  one  small  district:  its  highest  hills 
do  not  exceed  800  or  900  feet,  and  their  general  direction  is 
nearly  N.  W.  and  S.  E.  Upon  the  N.  Eastern  coast  the 
shores  are  bolder  than  in  the  other  parts  of  the  island,  as  is 
the  case  in  many  of  the  islands  of  those  seas.  Barbadoes  is 
composed  of  limestone,  in  greiit  part  of  fossil  madrepores, 
and  traces  of  organic  structnre  are  to  be  met  with  in  almost 
every  part  of  the  island,  more  particularly  along  the  whole 
of  the  S.  and  S.  W.  coast.  The  land,  which  when  seen  from 
the  sea,  appears  to  rise  uniformly  from  the  coast,  is  observed 
on  a  nearer  view,  to  consist  of  successive  terraces  rising  in 
two  or  three  gradations,  one  above  the  other,  each  forming 
a  plain  of  a  quarter  01  half  a  mile  in  breadth,  and  terminated 
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by  a  cliff  of  coral  rock  varying  in  elevation  from  19  to- 2a 
frel,  and  sometimes  considerably  higher*  Deep  figures  have, 
in  many  place*  of  the  island,  reut  asunder  the  cliff;  and  these 
gnllies,  as  they  are  called,  are  continued  across  the  terrace* 
in  irregular  lines.  Numerous  cave*  are  ever?  where  to  be 
met  with,  and  these  are  sometimes  of  very  large  dimension*. 
On  the  S.  and  S.  W.  side  of  the  island  may  be  Keen  at  very 
low  water  a  bed  of  calcareous  sandstone,  dipping  S.  W.  3©\ 
To  the  eastward  oi  the  garrison  of  St.  Ann's  »»  found  a  dull 
compact  chalky  looking  limestone,  with  ramose  alcyonia; 
while  considerably  to  the  westward  the  rock  is  more  dis- 
tinctly coralloidal.  Upon  the  N.  and  N.  £.  side  of  the 
island  is  a  small  mountainous  district  called  Scotland  ;  con- 
testing al  most  entirely,  of  limestone,  butof  a  kind  ies*  marked 
by  organic  remaius  than  in  the  other  districts.  In  Mr.  Par- 
kinson** note  it  is  observed,  that  some  of  Dr.  Skey's  spect* 
men*  illustrated  tlje  nuture  of  some  fosail  xora)s ;  showing, 
that  the  forms,  in  which  they  at  present  exist,  are  not  thoaw 
which  belonged  to  these  substances  in  their  original  state; 
and  consequently  ought  not  to  affect  their  specific  or  generic 
distinctions. 

Tub«  in  drift  A  letter  from  E.  L.  Irton,  Esq.  describing  some  remark- 
ed sand.  able  tubes  found  in  the  drifted  sand  ot  Drigg  in  Lancashire, 
was  read;  together  with  an  account  by  W. H.  Pepy*,  Esq. 
Treas.  G.  S.,  of  a  chemical  examination,  made  by  hitn,  of 
the  substance  of  these  tubes.  These  tubes  are  found  nearly 
in  a  perpendicular  position,  imbedded  in  the  midst  of  the 
hills  of  drifted  sand  on  the  seashore,  without  anv  com  muni- 
cation  with  the  surface  ;  there  are  ramifications  extending 
from  them,  which  generally  point  downwards,  and  terminate 
in  fine  points.  The  tube  sent  to  the  society  is  above  an 
inch  in  diameter  and  of  an  irregular  form.  The  outside 
counts  of  black  and  white  sand,  Mggtutiuated  together,  the 
inside  is  smooth,  and  has  a  vitrified  appearance.  When 
dug  out  of  the  sand  it  was  soft,  and  in  some  degree  flex- 
ible; and  the  inside  coating  at  its  first  exposure  to  the  air 
;waS  soft  to  the  touch,  and  rather  unctuous,  but  in  less  than 
a  rjuartet  of  an  hour- it  hardened  into  the  state  in  .which  it 
now  exist*.  The  tube,  when  found,  whs  tilled  with  the 
baud  of  thekili,  and  that  saud  is  quite  different  from  the 
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sand  of  which  the  outside  of  the  tube  consist*.  Both  the 
aaod  and  the  vitreous  part  of  the  tube  scratch  glass  ;  and 
on  the  latter,  when  viewed  by  a  lens,  there  are  seen  small 
air  blebs,  snch  as  are  common  to  imperfect  vitrification. 
Both  are  frisotdble  in  sulphuric  and  nitric  acids;  infusible  be- 
fore the  blowpipe  without  addition ;  partially  fusible  on  the 
addition  of  horacic  acid  but;  with  soda  a  complete  fusion 
took  place,  and  the  residue  was  nearly  soluble  in  water. 

A  paper  by  Dr.  Mac  Culloch,  M.  G.  S.  oo  the  vitrified  VittiM  Um 
fort  of  Dun  Mac  ftniochain,  neir  Oban  in  Argyleshire,  wna^  So°a^- 
read*  In  the  discussion  which  «ome  time  ago  took  place  re- 
specting the  vitrified  forts  of  Scotland,  the  question  on 
which  the  two  contending  parties  were  roost  at  issue  was, 
whether  the  vitrificHtion  was  the  effect  of  design  t>r  of  acci- 
dent, it  occurred  to  Dr.  M.»  that  light  might  be  thrown 
on  the  subject  by*  examining  with  mmeralogical  accuracy 
the  au  balances  of  which  these  structures  were  composed; 
and- noting  the  changes,  which  each  had  undergone,  in  con* 
sequence  of  the  fire  ;  and  also  by  observing  whence  the 
atones  had  been  derived,  which  were  used  in  them.  And 
that  the  question  of  accident  or  design  might  be  illustrated, 
by  examining  in  the  laboratory  the  degree  of  heat  required 
to  produce  the  appearances  in  the  stoues,  which  actually 
exist  in  these  structures. 

The  fort  of  Dun  Mac  Sniochain  stands  on  a  long  narrow  Fort  of  Dun 
hill,  which  is  nearly  precipitous  along  three  parts  of  its  cir-  MacSuaieiiiia 
cnmference ;  and  at  the  other  end  it  rises  from  the  plain 
with  a  very  accessible  acclivity.    The  walla,  which  are 
nearly  all  at  present  buried  under  the  soil,  are  about  eight 
or  ten  feet  in  thickness.    They  bear  marks  of  vitrification 
through  their  whole  fextent,  but  in  no  case  does  it  ap- 
pear to  have  extended  more  than  a  foot  or  two  upwards,  and' 
the  most  perfect  slags  are  found  at  the  bottom  of  the  foun- 
dation.   In  the  higher  parts  there  are  stones  roasted  by  the 
action  of  the  heat,  but  unverified  ;  and  at  length  the  marks 
of  fire  almost  entirely  disappear.    The  hill  consists  of  al-* 
ternate  beds  of  schist  us  and  limestone,  but  the  latter  is  the 

• 

predominant  rock.  It  is  perfectly  insulated  in  a  great  al- 
luvial plain.  The  mountains  of  Benediraloch,  which  bound 
the  plain  to  the  west,  consist  of  granite,  gneiss,  mica-sfafce/ 
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quarts  and  porphyry.  On  tbe  edge  of  these  rocks  are  fotini 
large  detached  masses  of  puddingstone,  consisting  of  rounded 
pebbles  of  greenstone  of  different  varieties,,  of  amygdaloid, 
and  quartz  cemented  by  a  f>aste,  which  appears  to  consist 
chiefly  of  trapnand  united  by  tbe  bard  variety  *»f  calcareous 
spar.  The  paste  contains  also,,  in  stoall  quantity,  zeolite*, 
pfehniie,  garnet,  and  di  al  I  age.  This  puddingstone,  where 
nearest  to  the  fort,  is  at  least  half  a  mile  distant  from  it« 
.  r  The  walls  of .  the  fort  consist  principally  of  granite,  go  eras, 
mica-sjate,  clay-slate,  quarts,  puddingstone,  and  pyriticat 
slate,  entangled  together;  with  a  very  small  proportion  of  the 
particular  rock  on  which  the  fort  itself  is  fouuded  :  the  pud- 
dingstone forming  the  greater  part  of  them.  This  podding- 
sjoue  Dr.  M.  shows  to  be  the  only  verifiable  ingredient  of 
The  Titrificati-  the  wails;  and  from  the  distance  from -which  it  must  have 
been  brought,  and  the  great  quantity  of  it  employed  in  the 
work,  he  considers  it  probable,  that  the  builders  of  the  fort* 
rpuet  have  been  acquainted  with  its  vitrifiable  nature,  and 
that  it  was  on  account  of  this  quality,  that  they  bad  em- 
ployed so  great  labour  in  transporting  it.  For  if  their  ob- 
ject had  not  been  to  produce  vitrification,  but  merely  to 
erect  a  dry  wall  of  stone,  the  limestone  of  the  hill  would 
have  answered  their  intentions,  or  perhaps  the  loose  stones 
of  the  adjoining  plain.  That  they  did  not  obtain  the 
pudding  tone  from  the  latter  source  is  evideut;  (or  although 
the  plain  and  shore  are  covered  -with  fragments,  these  con* 
stst  almost  entirely  of  the  primary  rocks ;  and  besides,  the 
pieces  of  the  wall  which  have  not  felt  the  fire  are  angular 
fragments,  showing  pretty  clearly,  that  they  were  not  col- 
lected on  an  alluvia^  plain,  but  broken  from  the  rocks  where 
they  are  found.  Dr.  iVI.  next  proceeds  to  describe  the 
various  states  in  which  the  different  stones  are  found.  The 
puddingstone  exhibits  the  greatest  variety  of  changes,  it  ia 
found  in  every  state,  from  a  black  glass  to  a  spongy  scoria 
capable  of  floating  in  water,  sometimes  exhibiting  the  gra- 
dual succession  of  changes  from  incipient  calcination  to 
complete  fusion.  To  ascertain  the  degree  of  heat  necessary 
to  produce  the  corresponding  changes  in  this  rock,  Dr.  M. 
submitted  various  parts  of  it  to  the  furnace,  and  he  found, 
that  some  of  the  fused  substances  must  have  been  brought 
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%o  that  state  in  a  heat  not  leu  than  1*0*  of  WedgwawdTs 
scale,  a  heat  at  which  many  varieties  of  earthenware  mtm 
baked*  Dr.  M.  next  gives  a  short  account  of  the  vitrifed 
fort  of  Craig  Phadric  io  luverness-shire,  and  of  another  in 
Galloway  ;  in  both  of  which,  but  more  particularly  io  the 
former,  he  observed  circum.  tances  quite  luiaiogotjs  to  what 
he  had  already  foond  at  Don  Mac  Sniochain:  and  the  cow- 
elusion  he  has  been  led  to  form  is*  that  the  viuificuUeu  of 
these  forts  is  the  effect  of  design. 
The  Society  adjourned  till  November* 


Horticultural  Society. 
It  has  been  the  intention  of  the  Horticultural  Society, 
from  its  first  institution,  to  present  annually  honorary  pre- 
mi ums,  or  medals,  to  such  persons  as  have  raised,  and  pro-  prca»< 
ifaced  before  them,  any  new  and  valuable  variety  of  froft* 
or  esculent  plant,  or  who  have  made  any  important  dis- 
covery in  horticulture.  But  as  the  Society  conceived  every 
one  of  these  to  be  still  capable  of  acquiring  a  greater  degree 
of  perfection  than  it  has  yet  attained,  they  did  not  think  it 
necessary  to  direct  the  attention  of  gardeners  to  the  im- 
provement of  any  particular  plant*  Subsequently,  however, 
they  hove  been  induced  to  think,  that  it  might  be  advanta- 
geous, to  publish  an  account  of  such  projected  improvements, 
as  shall  be  suggested  by  their  members,  or  others,  and  ap- 
proved by  their  council ;  ond  the  following  are  therefore 
proposed,  as  objects  deserving,  among  others*  the  attention 
of  experimental  horticulturists. 

New  varieties  of  the  potato,  better  calculated  for  forcing* 
and  for  supplying  the  markets  early  in  the  summer,  than 
those  at  present  cultivated. 

Other  varieties  of  the  same  plant,  which  will  afford  abun- 
dant crops,  and  be  capable  of  being  longer  preserved  in 
perfection  than  any  now  known,  so  that  the  markets  Bright 
always  afford  the  potato,  as  nearly  as  possible  in  the  great- 
est state  of  perfection. 

A  rich  and  sweet  variety  of  the  common  red  currant,  which 
might  probably  be  obtained  from  seeds,  by  appropriate  ae» 
throuph  a  few  succe^iire  venerations. 
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TiwInieVro"  n>ai  keU^,ti,)  green  fruit  at  earlier  period*,  and  mature  fruit 
pr^t  pren»^  it  earlier  ertdf  rater  periods  than  those  now  cultivated. 
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New  varieties  of  peers,  eimtrarl  U*  those  which  have 
Introduced  fVom  Fraoce;  but  sufficiently  hardy  to  grew  and 
ripen  on  btundard  tree*,,  and  calculated  to  supply  the  mar- 
kets at  a  moderate  price  dating  winter  and  spring. 

A  *;ood  ant)  early  new  •variety  of  grape,  better  adapted  to 
the  climate  of  Great  Britaip,  iu  tlseopen  air,  than  any  now 
known.  *       .  . r 

Better  and  more  productiv^varietiea  of  the  apple,  and 
capable  of  being  longer  preserved  in  perfection,  than  most 
hitherto  known.  1  T 

A  good  early  nectarine;  a  Variety  %t  th*  strawberry 
earlier  than  the  cowrmoti  scarlet ;  and  of  the  cbervy,  which 
woulri  ripen  before  the  early  may;' 

More  early  and  hardier  varieties  of  the  peach,  which  might 
succeed  better,  at  least,  than  any  now  known,  ou  standard 
or  espalier  tree*.  ** 

Several  nattv%  varieties  of  the  plum  afford  blossoms  so 
hardy,  that  they  are  rarely  injured  by  frost.  Might  not 
rich  varieties  be  obtained  by  introducing  the  farina  of  the 
fine  but  tender  kinds  Into  the  prepared  blossoms  of  these  i 
It  is  stated',  in  the  Pomona  Herefordiensis,  that  very  rich 
and  verv  hardy  varietfe*  of  the  apple  have  been  thua  ob- 
tained immediately  from  the  seeds  of  the  Siberian  crab. 

In  pointing  oat  the  preceding  objects  as  deserving  the 
attention  of  garden  era*  it-is  not  the  intention  of  the  society 
to  limit  its  patronage  to  those  solely  r  on  the  contrary,  it  is 
their*  wish,  to  promote  and  encourage  successful  experiments, 

in  every  brunch  of  useful  and  ornamental  horticulture. 

«  •  > 
r  i  i     i  mi  hi.   .  in. 


..   .     *  To  Correspondents. 

The  commomentfdns  from  Mrs.  Ibbeteon  and  E.  G.  shall  be 

ioserted  the  earliest  opportunity. 
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SUPPLEMENT  TO   VOL.  XXXIL 


ARTICLE  I. 

Observations  on  the  Disease  in  the  Potato,  generally  called 
the  Curl;  pointing  out  the  most  probable  Method  of  pre* 
venting  it;  with  an  Account  of  the  Results  of  a  few 
Experiments  made  on  the  Subject.  By  Mr*  Thomas 
Dickson,  Leith  Walk,  Edinburgh  *. 

■A  HIS  disease,  so  far  as  I  can  learn,  first  began  to  be  Date  of  the 
alarming  to  the  growers  of  the  potato  about  thirty-fire  or  ^ ln  P0*" 
forty  years  ago.    Since  that  time,  it  has  continued  to  en- 
gage  the  attention  of  many  eminent  agriculturists  and  gar. 
doners. 

Various  opinions  bate  at  different  times  been  advanced  Opinions  te- 
as to  its  cause.    Some  were  of  opinion,  that  the  disease  scJ^ing  1X3 
was  caused  by  the  tubers  used  for  seed-stock  not  baring 
been  sufficiently  ripened: — others  thought,  that  they  had 
been  frost-bitten,  in  the  course  of  the  preceding  winter:— 
some  ascribed  the  evil  to  the  effects  of  blights  attacking  the 
plants  in  coming  through  the  ground others  to  the  at- 
tacks of  certain  minute  insects:— -lastly,   the  exhausted 
state  of  the  soil  was  blamed  for  the  disease.    But  no  one  Real  cause, 
seems  to  hare  hit  upon  the  real  cause,  until  the  honour, 
able  Baron  Hepburn  of  Smeaton,  in  East  Lothian,  one  of 

•  Memoirs  of  the  Caledonian  Horticultural  Society,  vol.  I, 
p.  49. 
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the  most  successful  and  intelligent  agriculturists  of  this 
country,  started  a  new  theory  on  the  subject ;  which,  from 
its  singularity,  and  seeming  inconsistence  with  our  expe- 
rience in  matters  of  a  similar  nature,  did  not  at  the  time 
meet  with  that  attention,  to  which  it  undoubtedly  was  en- 
titled.   The  Baron  thought,  that  the  curl  was  probably 
caused  by  the  tubers  used  for  seed-stock  haying  been  allowed 
to  become  too  ripe  the  preceding  year  ;  and  that  this  prac- 
tice of  oTerripcning,  being  repeated  year  after  year,  was 
the  real  cause  of  the  disease,  the  vegetative  power  in  the 
tubers  being  thus  exhausted. 
Experiments       I  candidly  confess  myself  to  hare  been  rather  at  first  a 
rie^toiu*    sceptic  on  the  subject;  but,  after  considering  the  thing  a 
proof.  little,  my  doubts  began  to  clear  away.    In  order  to  satisfy 

myself  thoroughly,  I  resolved  upon  making  a  suite  of  ex* 
pertinents.  I  accordingly  did  so ;  and  as  they  were  con- 
ducted entirely  by  myself,  or  under  my  own  immediate  su- 
perintendence, I  can  pledge  myself  for  their  accuracy.  I 
now  beg  leave  to  lay  them  before  the  Caledonian  Horticul- 
tural Society,  in  hopes  that  they  may,  by  means  of  the 
Society,  be  made  known  to  the  public;  and  as  the  experi- 
ments are  easily  repeated,  that  they  may  induce  others  to 
turn  their  attention  to  the  subject 

1  think  it  right  to  observe,  that  the  experiments  now  to 
be  detailed  were  not  made  with  any  view  of  their  ever  ap- 
pearing before  the  public;  nor  would  they  hare  been 
brought  forward  at  this  time,  but  from  a  wish  to  promote 
the  views  of  this  Society. 
Propagation  of  It  is  well  known  to  all  cultivators  of  the  potato,  that 
^"cTbyTute.^  tkc  u8naI  mode  of  ^producing  any  particular  variety  of 
this  valuable  root  is  by  cuts  or  sets  of  the  tubers;  and  that 
this  mode  of  propagation  is  repeated  every  year,  so  long  as 
that  particular  sort  is  wished  for,  without  our  ever  thinking 
of  reinvigorating  the  seed-stock  *,  by  raising  new  plants 
from  the  real  seeds.  In  this  way  it  happens,  that  merely 
the  indiridual  variety  is  propagated ;  the  species  being  re- 
produced only  by  sowing  the  true  seeds  of  the  plant.  It 

*  By  this  expression  is  always  to  be  understood  the  stock  of  fs- 
hers  for  planting,  in  contradistinction  to  the  real  seed  of  the  plant. 
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if  only  by  sowing  the  seeds  that  we  obtain  new  varieties. 
But  if  the  seeds  be  taken  from  any  particular  variety,  that  May  be  effect 


is  wished  to  be  preserved,  and  if  care  be  exercised,  tiat^^  1 
the  plants  shall  have  no  communication  with  the  farina  of 
any  other  plants  of  the  same  species  in  flower,  then  the 
produce  of  these  seeds  will  probably  be  the  same,  or  nearly 
the  same,  with  that  variety  from  which  the  seeds  were 
saved;  and  from  the  seed- stock  being  renewed  and  reinvi. 
gorated  in  this  way,  it  seems  likely,  that  the  variety  so 
obtained  may,  by  observing  a  proper  management,  be  pre- 
served from  the  curl  or  any  other  kind  of  degeneracy,  for 
any  length  of  time. 

I  shall  presume,  that  the  principal  cause  of  the  curl  in  Curl  produced 
the  potato  is  the  over-ripening  of  the  seed-stock  for  thesup-]5p0^ft°J^r" 
ply  of  the  ensuing  year,  by  allowing  it  to  remain  too  long  for  sets, 
in  the  ground,  and  especially  if  it  be  also  planted  early; 
this  practice,  being  repeated  for  several  years  successively, 
causes  an  exhaustion  of  the  vegetative  principle  in  the  tu- 
bers, which  renders  them  totally  unfit  to  produce  vigorous 
healthy  plants;  and  is  the  principal  cause  of  the  disease. 
This  doctrine  has  almost  uniformly  been  objected  to  by  Objection  to 
many  very  intelligent  agriculturists  and  gardeners,  as  being tbl* bypolheil$ 
quite  contrary  to  our  experience  in  regard  to  seeds  in  ge- 
neral; full  ripeness  being  considered  the  best  recommen- 
dation.   But  this  objection,  I  apprehend,  arises  from  the  answered, 
taking  an  improper  view  of  the  subject.    It  is  true,  that 
all  of  what  arc  properly  called  seeds  are  improved,  by 
being  thoroughly  ripened;  but  cuts  or  sets,  taken  from  the 
tubers  of  a  potato,  cannot,  strictly  speaking,  come  under 
the  description  of  seeds.    Planting  cuts  of  the  potato  is 
analogous  to  budding  or  grafting  of  trees,  being  only  a 
secondary  mode  of  propagation;  and,  consequently,  the 
above-mentioned  objection  does  not  hold  good.    This  doc-  Growth  of  po- 
trine  maybe  farther  illustrated,  by  observing  the  »trong  J^J^* 
tendency,  which  potatoes  raised  from  seeds  have  to  run  to  " 
flower  and  seed,  unless  prevented,  by  destroying  these  as 
they  appear,  and  by  earthing  up  the  roots  of  the  plant,  so 
as  to  induce  them  to  throw  out  tubers.    This  natural  dis- 
position of  plants  raised  from  seeds  will  remain  for  several 
generations  of  the  plant,  gradually  yielding  to  the  artificial 
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Argument  ftom  meant  used,  until  they  at  last  become  what  we  wish;  And 
^^ful  what  may  be  deemed  still  a  farther  proof  is,  that  those  who 
cultivate  potatoes  most  successfully,  in  the  low  and  early- 
parts  of  this  country,  where  the  disease  chiefly  exists,  bring 
a  supply  of  seed-stock  from  the  higher  and  later  parts  of 
the  country,  for  a  change,  e?ery  second  year  at  farthest. 
In  such  high  places,  from  the  lateness  and  wetness  of  the 
climate,  the  farmers  are  pre?  en  ted  from  planting  their  po. 
tatoes  so  early  as  in  the  low  countrj,  and  are  also,  from 
the  fear  of  early  frosts,  obliged  to  take  up  their  crop 
sooner;  consequently  the  tubers  arc  never  so  highly  ripened 
as  to  weaken  the  vegetative  principle  in  them.  Here,  then, 
we  have  a  strong  practical  testimony  to  the  truth  of  the 
docrine  which  has  been  advanced. 
*nd  the  effects  On  the  other  hand,  in  the  early  districts  of  the  low 
t'  it$  opposite,  country ,  where,  as  has  already  been  remarked,  the  disease 
is  principally  known,  particular  kinds  of  potatoes  are 
planted  year  after  year  successively,  from  the  same  seed, 
stock ;  and  most  of  the  early  kinds  are  planted  soon  in  the 
season,  -with  a  view  to  procure  an  early  crop  for  the  mar- 
ket: a  part  of  these  is  generally  allowed  to  remain  in  the 
gronnd  till  the  usual  time  of  taking  up,  to  supply  seed, 
stock  for  the  ensuing  year:  by  this  time,  however,  the 
plants  have  become  so  ripe  as  to  weaken  very  much  the  ve- 
getative power  of  the  tubers.  This  practice  being  repeated 
for  several  years,  at  last  so  impairs  the  vegetative  power  ia 
the  tubers,  as  to  produce  the  curl;  and  there  is  no  doubt, 
that,  if  this  practice  were  persevered  io,  it  would  ulti- 
mately destroy  the  power  of  vegetation  altogether,  as  1 
have  proved  by  experiments. 
Potatoes  to  be     There  is  yet  another  powerful  cause,  which  weakens  the 

used  for  setting  vegetative  power  in  the  tubers;  and  this  is,  the  allowing 
should  uever  ,  ,         ,   /  .  #      .  6 

b©  offered  to  such  plants  as  are  intended  to  supply  seed. stock  for  the  en- 
suing year,  to  run  to  flower,  and  produce  seed*.  This 
should  in  all  cases  be  prevented,  by  cutting  off  the  flowers 
as  tbey  appear,  even  in  embryo*  Thus,  by  turning  nature 
from  her  ordinary  coarse,  wo  force  her  to  exert  herself  in 

« 

*  It  is  generally  the  late  sorts  of  potatoes,  that  produce  seeds, 
very  few  of  the  early  kinds  doing  so. 
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toother  channel,  and  to  throw  back  into  the  tubers  that 
portion  of  the  vital  principle  of  the  plant,  which  would 
have  been  exhausted  in  the  formation  of  flowers  and  seeds. 
Nothing  will  more  contribute  to  prevent  degeneracy  in  the 
potato,  and  especially  to  prevent  curl,  thair  this  treatment. 

Io  proof  of  what  I  hare  already  advanced  on  this  sub-  Experiment* 

.  .    by  the  author 

ject,  I  shall  now  state  a  few  experiments  made  by  myself  in 
the  years  1801,-5,-3.  They  appear  to  me  to  be  quite  con- 
clusive, and  will  go  farther  to  convince,  than  a  volume 
written  without  experiments. 

In  the  autumn  of  1800,  when  in  Fife,  at  a  friend's  house, 
I  met  with  a  potato  of  the  long  flat  kind*,  which  T  thought 
Tery  excellent,  and  obtained  a  tew  to  cultivate  for  my  own 
use:  he  however  informed  me,  that  they  had  been  so  in- 
fested with  the  curl  for  some  years,  that  he  had  resolved  to 
abandon  the  culture  of  them  altogether.  This  led  me  to 
conclude,  that,  from  their  shape,  &c«,  they  were  well 
adapted  for  being  made  the  subject  of  some  experiments  I 
had  previously  resolved  to  make,  with  a  view  to  ascertain 
the  truth  of  the  new  idea,  upon  the  cause  of  the  curl, 
which  had  been  some  time  before  mentioned  to  me.  Ac. 
cordingly,'l  selected  about  half  a  peck  (14lb.)  of  these, 
as  near  the  size  and  shape  of  the  annexed  sketch  as  possi- 
ble: I  took  one  or  two  sets  from  each  end  of  each  potato,  Sets  ukeo 
that  is,  from  the  extreme,  or  dry  end,  and  from  the  w^^^^po- 
bilical,  Or  wet  end,  next  the  connecting  radicle:  each  sort tatoes. 
was  planted  upon  the  same  ground,  but  in  different  rows, 
with  the  same  kind  and  quantity  of  manure  to  each,  and  in 
every  respect  in  exactly  the  same  circumstances,  on  the 
47th  of  April,  1801. 

The  season  was  very  favourable.  Upon  examining  the 
plants  about  the  end  of  June,  I  found,  that  all  those  that 
were  taken  from  the  wet,  or  least  ripened  end  of  the  po- 
tato, had  come  up,  and  were  looking  well  and  healthy,  ex- 
cept three  plants,  which  were  a  little  affected  with  the  dis- 
ease :  these  I  threw  out,  preserving  only  such  as  were  quite 
free  from  it.    Upon  examining  those  plants,  which  were 

.'    J-  »!.•'»  .  •       -  * 

» 

*  A  sketch  of  a  tuber  of  this  kind,  of  the  natural  size,  accom- 
panies this,  showing  the  different  cuts  or  sets,  &c. 
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prodnced  from  the  dry  or  ripest  eod  of  the  potato,  I  found, 
that  but  few  of  them  had  appeared  above  ground,  and  such 
as  had  were  all  diseased,  more  or  less;  but  in  many  instances, 
the  sets  had  not  vegetated  at  all,  nor  did  they,  npon  taking 
them  up  to  examine  them,  show  any  signs  of  vegetation; 
although  quite  sound  and  fresh,  they  were  quite  inert;  nor 
did  these  change  their  appearance  throughout  the  season, 
being  nearly  as  fresh  when  the  rest  of  the  crop  was  lifted, 
as  when  they  were  pnt  into  the  ground. 

On  the  30th  of  July,  the  whole  were  again  examined; 
the  plants  from  the  unripe  sets  were  almost  covering  the 
ground,  though  planted  at  two  feet  between  the  rows,  and 
were  looking  well,  remarkably  free  from  curl,  and  pro- 
mising an  abundant  crop ;  while  those  from  the  ripened 
sets,  which  had  vegetated,  and  had  grown,  had  made  very 
little  progress  indeed,  and  were  universally  curled ;  several 
of  the  plants  died  after  coming  a  certain  length,  seemingly 
from  mere  weakness;  and  such  as  grew  stronger  had  very 
few  tubers  at  their  roots,  and  these  very  small  and  puny. 

On  the  3rd  of  October,  I  took  up  the  produce  of  both 
sorts,  and  pitted  them,  for  renewing  the  experiment  the 
ensuing  year. 

The  ex  *f  SAn,e  course  of  experiment  was  accordingly  repeat. 

«d,  not  only  next  year  (1802),  but  also  the  following  year 

«P«*te*.  (1803);  and  the  results  were  exactly  similar ;  the  plants 
produced  from  the  wet,  or  uo ripened  ends,  continuing 
healthy,  and  producing  abundant  crops,  while  those  pro* 
duced  from  the  dry  ends  continued  to  degenerate* 

I  thus  satisfied  myself,  that  the  disease  originated  entire- 
ly in  the  overripening  of  the  seed-stock  ;  and  indeed  all  my 
experience,  since  these  trials  were  made,  has  tended  only 
to  strengthen  this  opinion.  I  might  follow  out  this  to  a, 
much  greater  length,  and  supply  many  more  facts,  all  cal- 
culated to  prove  the  truth  of  what  has  already  been  ad- 
vanced; but,  by  doing  so,  I  should  only  multiply  the  de- 
tail of  similar  trials  and  facts,  which,  instead  of  inducing 
individuals,  might  rather  deter  them  from  satisfying  them- 
selves by  making  experiments.  This  I  should  wish  them 
to  do. 

It 
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It  maybe  proper  to  observe,  that  the  produce  of  the  Perhaps  the 
curled  potatoes  was  taken  up  before  being  too  ripe,  and carl  mifbt  be 

*■  *  °  r  '         removed  by 

replanted  with  the  others:  I  cannot  say. that  the  disease  taking  up  the 
was  removed,  bat  they  did  not  get  worse.    Perhaps  re- tubers 
planting  them  in  very  highly  manured  land,  for  several  ( 
years,  might  have  a  good  effect:  but  unless  it  were  for  the 
sake  of  reclaiming  a  favourite  variety,  the  experiment  is 
hardly  worth  making. 

Haying  trespassed  so  long  on  the  attention  of  the  Society, 
I  shall  only  beg  leave  to  saggest  a  few  simple  rules,  which, 
if  attended  to,  will,  I  am  humbly  confident,  soon  entirely 
banish  the  disease  of  curl  from  the  country.    These  are, 

1.  To  procure  a  sound  healthy  seed-stock,  which  cannot  Means  of  pie- 
ce relied  on,  unless  obtained  from  a  part  of  the  high  country,  ™"jtin* th* 
where,  from  the  climate  and  other  circumstances,  the  tubers 

are  never  overripeoed. 

2.  To  plant  such  potatoes  as  axe  intended  to  supply  seed, 
stock  for  the  ensuing  season  at  least  a  fortnight  later  than 
those  planted  for  crop,  and  to  take  them  up  whenever  the 
haulm  or  stems  become  of  a  yellow-green  colour:  at  this 
period,  the  cuticle  or  outer  skin  of  the  tubers  may  be 
easily  rubbed  off  between  the  finger  and  thumb. 

S.  To  prevent  those  plants,  that  are  intended  to  produce 
seed-stock  for  the  ensuing  year,  from  producing  flowers  or 
seeds,  by  cutting  them  off  in  embryo;  taking  care,  how- 
ever, to  take  no  more  off  than  the  extreme  tops,  as,  by 
taking  more,  the  crop  may  be  injured.  The  best  mode  of 
doing  this,  is  with  a  common  reaping-hook,  or  tight  switch- 
ing bill.  Two  boys  or  girls  may  do  an  English  acre  in  two 
or  three  days. 

Nurseries,  Leith  Walk, 
6th  of  March,  1810. 

References  to  PUte  VIII,  Fig.  1. 

A   The  ripened  or  dry  end. 

B    The  waxy  or  wet  end. 

a  a  The  cuts  or  sets  from  the  dry  end. 

b  b  The  cots  or  sets  from  the  umbilical  end. 

c  c  The  umbilical  cord  or  connecting  radicle. 

d  d  The  real  roots  of  the  plant 
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II.  - 

Electric  Attractions  and  Repulsions  are  not  explained  in  a 
Satisfactory  Manner  in  the  Hypothesis  of  Too  Fluids. 
By  J.  C.  Delametherie*. 

and    "  ELECTRICAL  attractions  and  repulsions,"  says  the 
repulwons  said  author  +  of  the  Elementary  Treatise  on  Physics,  vol  I 

^Hon'ih.'  P*  "form  oneof  those  subjects,  that  hare  most' 

supposition  of  engaged  the  attention  of  philosophers,  and  have  most  em. 
two  fluids.  barrassed  those,  who  hare  endeavoured  to  refer  to  the  ac- 
tion of  a  single  fluid  two  diametrically  opposite  effects, 
which  frequently  succeed  each  ether  very  rapidly  in  the 
same  body.  But  if  we  admit  the  combined  action  of  two 
fluids,  the  theory  acquires  such  a  happy  simplicity,  that 
the  simple  enunciation  of  the  hypothesis  seems  to  be  a  coo. 
cise  explanation  of  the  phenomena. 

"  Mutual  repulsion  of  two  bodies,  the  electricities  of 
which  are  homogeneal. 

*        "  *  55?'    If  We  8Wppose  ,n  the  firet  Pkce  *»*  Arties, 
P  each  electrified  by  an  additional  portion  of  vitreous  or  re- 

sinous electricity,  that  has  been  transmitted  to  it,  we  see 
instantly  what  must  take  place;  since  this  principle,  that 
bodies  animated  with  the  same  kind  of  electricity  repel 
each  other,  and  that  bodies  solicited  by  different  electricities 
attract  each  other,  is  only  as  it  were  a  literal  translation  of 
that  other  fundamental  principle,  that  the  particles  of  each 
of  the  component  fluids  act  on  one  another  by  repellent 
farces,  and  exert  attractive  forces  on  the  particles  of  the 
other  fluid.  r  J 

expenmentaJJj.  w  „  find  their  place  in  the  exposition  we  are  about  to  give 
of  the  means,  that  may  be  employed  to  prove  this  principle 
by  experiment.  Let  A  B,  Pi.  VIII,  Fig.  2,  be  two  balls 
of  pith  of  elder,  or  any  other  conducting  matter,  sus- 
pended by  threads  at  a  small  distance  from  each  other,  and 
to  which  the  vitreous  electricity  has  been  commanded 
The  fluids  surrounding  these  balls  mutually  repel  each  other  ; 

•  W  de  Phys.  vol.  LXV,  p,  315.  T  Mr.  Hauy. 

and 
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and  their  particles  would  be  diffused  through  space  by  op- 
posite movements,  if  the  surrounding  air  did  not  retain 
them  near  each  body.  Hence  they  can  only  glide  on  the 
surface  of  the  body,  so,  for  instance,  that  the  fluid  of  the 
body  A,  being  crowded  toward  the  posterior  part  of  this 
body,  cf,  will  exert  its  effort  on  the  air  itself,  that  is  ad. 
jacent  to  this  part.  Thus  the  equilibrium  between  this  air 
^and  that  contiguous  to  the  anterior  part,  c,  being  broken, 
the  latter  will  act  by  its  elasticity  on  the  body  A,  to  impel 
it  in  the  direction  c  h.  The  same  reasoning  applies  in  the 
opposite  direction  to  the  body  Bj  whence  we  conclude, 
that  the  fluids  and  the  bodies,  or  balls,  impelled  by  a  com- 
mon movement,  must  recede  from  each  other.  We  should 
have  a  similar  result,  supposing  the  two  bodies  to  be  elec- 
trified resinously. 

"  Mutual  attraction  of  two  bodies,  the  electricities  of 
which  are  heterogeneous. 

".1-559.    Let  us  imagine,  that,  one  of  the  two  bodies,  Instance  m 
A  for  instance,  being  solicited  by  the  vitreous  electricity, auracuon' 
the  electricity  of  the  other,  B,  is  resinous.    The  fluids 
then  will  attract  each  other;  so  that,  with  respect  to  the 

•  * 

body  A,  which  we  shall  continue  to  take  as  the  object  of 
comparison,  the  crowding  will  take  place  toward  the  ante- 
rior part  of  the  body,  c.  The  fluid  accumulated  in  this 
place  then  will  act  repellently  on  the  neighbouring  air: 
whence  it  follows,  that  the  air  contiguous  to  the  posterior 
party  ef,  will  impel  the  body  in  the  direction  d  ».  The 
same  effect  will  take  place  in  an  opposite  direction  with  re- 
spect to  the  body  B,  and  thus  the  fluids  and  the  bodies  will 
be  carried  toward  each  other." 

What  has  been  said  is  copied  literally,  that  the  author's 
opinion  might  not  be  misrepresented. 

This  explanation  of  electric  attractions  and  repulsions  Proof  that  thb 
by  the  action  of  two  fluids  does  not  appear  to  me  satisfac  e^on^us?  * 
tory.  I  conceive  it  may  be  refuted  by  a  single  experiment. 
The  two  experiments  related  by  the  author,  §  §  558  and 
559,  succeed  as  well  in  the  vacuum  of  an  airpump,  as  in 
the  open  air:  consequently  neither  the  attraction  nor  the 
repulsion  of  the  two  little  balls  is  produced  by  the  action 
of  the  atmospheric  air. 
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an4  that  the       1°  tne  next  PIace  1  would  observe,  that,  if- we  suppose 
contrary  should  (he  air  to  be  driven  back  by  tbe  electric  fluid  gliding  over 
ruppolit?o!flhe^e         tha  effect  should  be  the  reverse  of  what  takes 
were  true,       place:  for,  as  this  electric  fluid  acts  with  sufficient  force 
against  the  air  to  drive  it  back,  and  the  little  ball  is  very 
moveable,  the  same  thing  should  take  place  as  with  an 
eolipile,  sky-rocket,  &c.    The  sky-rocket,  for  example, 
ascends  in  the  air  only  because  the  powder  as  it  barns  makes 
a  continual  jet,  which  strikes  and  drives  back  the  air  with 
great  velocity.    The  air  resists  this  rapid  movement;  and 
the  rocket,  being  movable  is  driven  forward,  and  proceeds 
with  more  or  less  rapidity.    This  is  also  the  cause  of  the 
recoil  of  cannons,  muskets,  &c. 


III. 

Memoir  on  the  Proportion  the  Evaporation  of  Water  bean 
to  the  Humidity  of  the  Jir.  By  Honore  Flaugergues*. 

Humid  tr  of  By  the  humidity  of  the  air  should  bo  understood  the 
cnc^'elaport-  proportion,  that  the  quantity  of  water  mingled  and  sus- 
tion  p ended  in  a  given  quantity  of  air  bears  to  the  quantity  of 

the  air.  The  more  humid  the  air,  the  slower  and  less  con- 
siderable the  evaporation  :  and  there  is  even  a  degree  of  hu- 
midity, at  which  evaporation  wholly  ceases,  because,  the 
air  being  loaded  with  all  the  moisture  it  can  contain,  no 
Experiments    more  can  rise.    I  have  made  a  great  number  of  experiments, 

Uw^nS^c**40  ascerUin  the  law>  that  thi8  decrease  of  evaporation  fol- 
tiwu        *   lows;  and  as  experiments  of  this  kind  appeared  to  me  moat 
proper  to  determine  the  general  law  of  evaporation  as  it 
respects  the  moisture  of  the  air,  I  shall  confine  myself  here 
to  those,  on  the  results  of  which  most  dependance  can  be 
placed,  as  I  employed  in  making  them  an  extensive  appa- 
ratus, of  which  the  following  is  a  description. 
Apparatus  de-      I  began  with  procuring  a  stock  of  air  completely  dried 
senbed.         ^Qf  the  purpose  in  r  very  dry  season.    I  caused  a  cask  to 
be  hooped  and  headed,  that  would  contain  about 


•  Journ.  de  Physique,  vol.  LXX,  p.  157. 
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feet,  Tery  clean,  and  the  stares  and  heads  of  which  were 
perfectly  dry.  I  luted  the  joint*  accurately;  and  for 
greater  precaution  pasted  over  them  slips  of  paper,  to  pre. 
ventall  access  of  the  external  air.  Into  the  buog.holeof  this  Preparation  of 
cask  I  poured  about  two  cubic  feet  of  quicklime  coarsely tbe  air* 
powdered,  and  hot  from  the  kiln.  The  bung.hole  was 
then  closed  with  a  very  tight  straight  cock,  the  key  of 
which  was  perforated  with  a  hole  about  three  lines  in  dia- 
meter. In  this  state  I  left  things  about  three  weeks,  shak- 
ing the  cask  several  times  a  day,  that  the  lime  might  present 
fresh  surfaces  to  the  contact  of  the  air,  and  thus  more 
speedily  and  completely  free  it  from  all  the  water,  that 
might  be  suspended  in  it.  Thus  presuming  the  air  to  be 
perfectly  dried,  I  employed  it  in  my  experiments,  pouring 
it  into  a  tin  vessel,  which  I  had  made  for  the  purpose. 

This  vessel  consists  of  a  hollow  cylinder,  13  in.  2  lines*  Vessel  for 
in  diameter,  and  18  inches  high.  This  cylinder  is  closed  **" 
at  one  end  by  a  circular  plane,  and  at  the  other  by  a  cone 
3  in.  7  lines  high.  Its  capacity  is  about  2614  cub.  in. 
The  summit  of  the  cone  is  truncated;  and  has  soldered  to 
it  a  small  cylindrical  tube,  capable  of  receiving  a  cylindri- 
cal vessel  of  glass,  four  lines  in  diameter,  intended  to  hold 
the  water  to  be  evaporated  into  the  air  in  the  vessel.  This 
glass  is  fixed  in  the  tube  by  means  either  of  putty  or  of 
soft  wax.  The  tin  vessel  may  be  fixed  in  a  perpendicular 
position,  with  the  glass  ?essol  downwards,  by  means  of 
two  handles  soldered  to  the  cylindrical  part,  and  resting 
on  two  supports  of  iron  fixed  upright  on  a  table.  The 
sheets  of  tin,  of  which  this  instrument  is  made,  arc  very 
carefully  soldered  ;  and  the  external  air  cannot  find  admit- 
tance, except  through  the  aperture  of  the  tube  at  the  sum. 
mit  of  the  cone  when  this  is  not  closed  by  the  glass  vessel. 
To  fill  this  vessel  with  tbe  dry  air  in  the  cask,  I  began  by  Mode  of  filling 
filling  it  completely  with  fine  sand,  perfectly  dried  by  a  fire.  ve*d- 
I  then  placed  it  on  the  cask,  so  that  the  aperture  at  the 
end  of  the  conical  part  was  exactly  fitted  to  the  cock;  and, 
after  carefully  closing  the  juncture  with  soft  wax,  I  turned 
the  key  of  the  cock.    The  sand,  escaping  by  the  hole  in 


•  The  French  measures  are  here  retained.  C. 
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the  key,  ran  into  the  cask,  and  the  air  displaced  by  ft  al 
the  same  time  ascended  into  the  vessel.    When  the  sand, 
by  the  help  of  a  few  slight  shakes,  had  entirely  ran  oat, 
and  the  vessel  was  filled  with  the  dry  air  of  the  cask,  I  shut 
Manner  of      the  cock,  carefully  removed  the  tin  vessel,  and  immediate)/ 
makmg  the      introduced  into  the  tube  the  orifice  of  the  cylindrical  gfasf, 
filled  to  within  three  lines  of  the  top  with  very  pure  tza 
water;  and  cemented  it  there  so  that  it  could  not  Fall,  ami 
that  none  of  the  external  air  could  get  in.    I  then  placed 
this  vessel,  keeping  it  always  upright  in  the  way  I  ha?e 
mentioned,  in  a  room,  where  I  kept  np  a  uniform  temper, 
ature  during  each  scries  of  experiments.    The  glass  cylin. 
der  at  the  bottom  of  the  vessel  being  thus  completely  iso- 
lated before  the  window  of  the  room,  it  was  easy  to  mea- 
sure the  sinking  of  the  water  in  it  by  eraporation,  by  tak. 
ing  with  a  pair  of  very  pointed  spring  compasses,  and  with 
the  assistance  of  a  good  lens,  the  distance  from  the  surface 
of  the  water  to  the  level  at  which  it  stood  at  the  commence- 
ment of  the  experiment,  this  being  marked  on  the  gUs» 
with  a  diamond.    For  calculating  this  distance  I  employed 
the  same  scale  of  a  thousand  parts,  made  by  Caniver,  a*  I 
used  for  my  experiments  on  the  relation  between  heat  and 
spontaneous  evaporation*.    Every  day  at  the  same  hour, 
four  o'clock  mean  time,  I  took  the  measure  of  the  fall  of 
the  water  below  its  original  level:  but  in  the  following 
table,  to  save  room,  I  shall  set  down  only  the  measures  of 
every  third  day,  confining  myself  also  to  the  four  series  of 
experiments  that  succeeded  best. 
Heat  and  pret-    During  the  first  of  these  series,  the  thermometer  by  the 
*ure  during  thesi(]e  Qf  the  tin  vessel  was  constantly  at  20°  [77°  F.]  ;  and 
experiments.    ^  Qf  ^  barometcr>  when  the  vessej  was  fil|ed  ^ 

the  air,  was  27  in.  9-7  lines  [29  64  in.  Eng.]. 

In  the  2nd  series  the  thermometer  continued  with  very 
little  variation  at  18°  [72-5°  F.]  ;  and  the  height  of  tbi 
barometer  at  the  commencement  was  28  in.  0*4  1.  [29*88in.%- 

During  the  3rd  series  the  thermometer  marked  qearly  lb* 
[65*75°  F.];  and  the  height  of  the  barometer  27  in.  8*4  !. 
[29  52  in.]. 

•  J.  dc  Phys  vol.  LXV,  p.  44G:  or  Journal,  vol.  X£VII,  p.  1" 
On  this  scale  190  parts  were  equal  to  a  Paris  inch- 
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In  the  4th  series  (he  thermometer  was  constantly  at  10° 
[54-5°  F.];  and  the  barometer  at  the  beginning  was  at 
28  in.  2-9  I.  [30-1  in.]. 

The  results  of  these  experiments  are  given  in  the  follow-  The  table  ex- 
ing  table,  divided  into  four  columns.    The  first  of  these pUmed 
contains  the  date ;  tbe  second,  the  distance  below  the  level 
at  the  commencement ;  the  third,  the  distance  fallen  be- 
tween the  times  of  measuring.    These  differences  form  ap- 
parently a  decreasing  geometrical  progression,  as  I  quickly 
perceived :  but  to  render  this  law  more  evident  I  have  added 
a  fourth  column,  in  which  the  differences  are  calculated  by  ] 
inserting  five  mean  geometrical  proportionals  between  the 
first  and  last  difference  fouud  by  experiment. 


Tabulated  Results. 


Date  of  the 

Fall  of  the 

Actu- 

Differ- 

Date of  the 

Fall  of  the 

Actu- 

Differ- 

measures. 

water. 

al  dif- 

ences 

measures. 

water. 

al  dif- 

ences 

1807. 

fer- 

calcu- 

1S07. 

fer- 

calcu- 

ences. 

lated. 

ences. 

lated. 

First  Series. 

Third  Series. 

Aug.  1 

Parts  0 

Sept.  18 

Parts  0 

4 

59 

59 

59 

21 

35 

35 

35 

7 

96 

37 

35-9 

24 

55 

20 

21-7 

10 

117 

21 

21-9 

27 

70 

15 

13-5 

13 

132 

15 

13*3 

30 

78 

8 

8-4 

16 

140 

8 

81 

Oct.  3 

82 

4 

52 

19 

145 

5 

49 

6 

86 

4 

3-2 

22 

148 

1 3 

3 

y 

88 

2 

2 

Second  Series. 

Fourth  Series. 

Ang.  24 

Parts  0 

Oct.  12 

Parts  0 

h 

27 

47 

47 

47 

15 

24 

24 

24 

30 

73 

26 

27-8 

18 

37 

13 

141 

Sept  2 

91 

18 

16-4 

21 

44 

7 

8-3 

5 

102 

11 

9-7 

24 

50 

6 

4*9 

8 

108 

6 

5-7 

27 

53 

3 

2-9 

11 

111 

3 

3-4 

30 

54 

1 

1*7 

14 

1 

113 

2 

2 

Nov.  2 

55 

1 

•- 

1 

As 
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The  erapora-      As  the  Teasel  containing  the  water  evaporated  io  tne  pre- 
in°netmc"i^i  ecdio*  ^PG^ents  was  cylindrical,  the  successive  dimiou. 
pr©gressiCcm,.Ca   t*008  of  lne  height  of  the  water  are  proportional  to  the 
quantities  evaporated;  and  as  these  successive  diminutioos 
form  a  decreasing  geometrical  progression,  as  may  ea»ilr 
be  verified  we  shall  conclude,  that  the  quantities  of  water 
evaporated  in  equal  times,  in  the  same  body  of  air,  like- 
wise form  a  decreasing  geometrical  progression.    Hence  it 
is  easy  to  ascertain  the  law  followed  in  the  evaporation  of 
water  with  respect  to  the  humidity  of  the  air,  by  means  of 
a  rery  simple  geometrical  construction. 
The  law  exem-     Let  H  I,  PI.  Vllf,  Fig.  3,  be  an  hyperbola,  described 
fi™byadi"  between  the  rectangular  assyroptotes  CA,  CK.    On  tie 
assymptote  C A  take  the  abscissas  C A,  CB,  CD,  CE, 
&c,  in  a  decreasing  geometrical  progression;  and,  erecting 
the  perpendicular  ordinatesAH,  B  F,  DG,  EI,  then?, 
perbolical  spaces  AHBF,  B  F  G  D,  D  G  £  I,  will  be 
equal  * ;  and  the  parts  A  B,  B  D,  D  E,  of  the  assymptote, 
will  be  in  a  continued  decreasing  geometrical  progression: 
for,  since,  by  construction,  C  A  :  C  B  :  :  C  B  :  C  D  : : 
CD:  C  E,  we  shall  have  dividend**  CA  :  C  A-CB  (AB) 
:  :  CB:  CB-CD(BD)  :  :  CD:  CD-CE(DE);  and 
convertend*  C  A  :CB:CD:  :  AB:  BD:DE.  We 
may  represent  the  lowering  of  the  water  therefore,  or  tie 
evaporations,  by  the  lines  A  B,  AD,  &c. ;  and  the  tines 
of  these  evaporations  by  the  corresponding  hyperbolic*! 
spaces  AHBF,  AHDG,  &c.     This   admitted,    let  us 
suppose  AC  to  represent  the  quantity  of  water  necessary 
to  saturate  completely  the  body  of  air,  in  which  the  eva- 
poration takes  place;  and  the  hyperbolical  area  A  H  E  I  U 
represent  any  time,  taken  at  pleasure:  A  E  will  represent 
the  quantity  of  water  evaporated  during  that  time,  and  CF 
the  difference  between  the  quantity  of  water  necessary  for 
the  complete  saturation  and  the  quantity  of  water  evapo- 
rated.   Farther,  if  we  draw  e  i  parallel  and  infinitely  near 
to  the  ordinate  E  I,  E  e  will  represent  the  evaporation  thai 
takes  place  during  the  fluxion  of  time  represented  by  the 


♦  F.  Deschalles  Cursus  mathematicus,  Sect  conk.,  Lib.  I 
prop.  xli. 
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elementary  parallelogram  £  let:  but  by  the  hypothesis  the 
fluxion  of  time  is  constant;  Ee  therefore  is  inversely  pro- 
portional to  E  I,  which  is  inversely  proportional  to  C  E  ; 
and  consequently  Ee  is  directly  proportional  toCE:  that 
is  to  say,  the  evaporation  is  at  each  instant  proportional  to 
the  difference  between  the  quantity  of  water  necessary  to 
saturate  completely  the  body  of  air  in  which  the  evapo- 
ration takes  place,  and  the  quantity  of  water  actually  eva- 
porated and  suspended  in  that  air ;  or,  in  other  words,  the 
evaporation  is  proportional  to  the  excess  of  the  moisture 
of  the  air  at  the  point  of  saturation  over  the  present  hu- 
midity. This  is  the  general  law,  which  evaporation  follows 
with  respect  to  the  humidity  of  the  air. 

This  law  appears  to  confirm  the  opinion  of  Mosch  era- Tend*  to  con- 
brceck  •  and  Leroy  +,  that  the  evaporation  of  water  is  no-  firra  l*e 

nion  that  cva- 

thing  but  a  solution  of  this  fluid  in  the  ambient  air;  for  the  poration  is  a 
law  just  announced  must  take  place  generally  in  all  sola- tttte  8qlulion* 
lions.  In  fact,  if  the  menstruum  did  not  exert  on  the  body 
to  be  dissolved,  in  every  portion  of  time,  an  action  pro- 
portionate to  the  quantity  that  remained  to  be  dissolved  to 
produce  complete  saturation,  but  a  greater  or  less  action, 
it  would  follow,  that,  in  the  first  case,  when  the  menstru- 
um is  completely  saturated  it  would  still  retain  a  part  of  its 
solvent  action,  which  would  remain  without  effect;  and  in 
the  second,  that  the  effect  would  be  greater  than  its  cause, 
which  is  equally  absurd. 

The  application  of  this  law  supposes  a  knowledge  of  the  Attempt  to 
quantity  of  water  necessary  to  saturate  completely  a  given  fi,ndt*|e  <ioin- 

^        m  '  '  tity  of  water 

quantity  of  air  at  a  given  temperature.  To  endeavour  to  that  would  «a- 
accomplish  this  object,  I  repeated  the  elegant  experiments  t"rate  air  *tA 

given  tcinpcf* 

of  Mr.  de  Sanssure  J :  but  not  having  a  large  globe,  I  could  ature. 
only  employ  glass  jars,  the  apertures  of  which  I  closed 
with  a  plate  of  metal  cemented  all  round.  Notwithstand- 
ing the  imperfection  of  this  apparatus,  I  had  the  satisfac- 
tion to  obtain  the  same  result  as  that  celebrated  philoso. 
pher;  namely,  that  it  required  about  10  grains  of  water  to 
saturate  completely  a  cubic  foot  of  air  at  the  temperature 

*  Diss.  Phys.  Leyden,  1751,  vol.  II,  p.  721. 

f  Mem.  Acad.  1751,  p.  484  and  foil. 

J  EssaissurrHygrometrie,  N.»7  and  fol. 

of 
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•f  15°  [65-75°  F.].  I  repeated  the  same  experiments  with 
air  at  the  temperature  of  20»  [77?  F.]  aod  5°  [45-25°  F.], 
and  I  found,  that  it  required  in  the  first  case  about  16-75 
grs.,  and  in  the  second  4-5.  These  three  quantities  are 
nearly  in  the  same  ratio  as  the  evaporations  under  these  de- 
grees of  heat  given  in  the  table  inserted  in  this  Journal  *j 
and  it  is  obvious,  that  it  could  not  be  otherwise. 
Humidity  of  From  this  principle  we  have  the  proportion  17*1 :  4*4  : : 
wturatcdairat  10  gr8  .  ^.fj  gr8)  the  weight  of  the  quantity  of  water  con. 

taioed  by  a  cubic  foot  of  air  at  the  temperature  of  melting 
ice,  when  completely  saturated.  The  weight  of  a  cubic 
inch  of  water  being  373*5  grs,  this  is  the  weight  of  12  cub, 
lines  of  water;  which,  divided  by  the  bulk  of  the  air,  will 
12 

g'?e  77— rrr  for  tne  humidity  of  the  air  at  the  temperature 
(144)3 

of  meltiug  ice,  when  completely  saturated  with  water. 
Role  for  finding    By  the  same  reasoning  may  be  found  the  humidity  of  a 

lSralionnatf  W"cubic  foot  of  air  at  thc  temperature  X,  and  at  the  point  of 
other  tempera- saturation;  by  means  of  the  proportion 

0  X 

(2-718)  11,06  (4-4)  :  (2.718)  11  05  (4.4)  :  : 


11-05 

12  (2  718)   


(144)3 

This  4th  term  expresses  the  humidity  to  which  the  evapora- 
tion in  air  perfectly  dry,  at  the  temperature  X,  is  propor- 
tional. 

If  we  call  Z  the  number  of  cubic  lines  of  water  sus- 
pended in  a  cubic  foot  of  air,  the  temperature  of  which  is 
equally  X,  the  humidity  of  this  air  will  be  expressed  bj 

 —  ,  and  the  evaporation  in  this  air,  agreeably  to 

(144)1 

what  has  been  said,  will  be  proportionate  to 
X 

12(2*781)  Z 


(144)1  (144)1 

*  Journ.  de  Phys.,  vol.  LXV,  p.  45 1 ;  or  our  Journ.  vol.  XXVII, 
J.  22. 

Consequent!/ 
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Consequently  the  evaporation  in  air  perfectly  dry  1*  to 
the  e ?ap oration  in  air  that  contains  Z  cubic  lines  of  water 
in  the  cubic  foot,  at  the  same  temperature  X,  in  the  ratio 
X  X 

of  (2-718)  to  (2-718)    —  . 

I  have  concluded  from  various  experiments,  that,  by  in*  Formula  for 
creasing  the  linear  factor  of  the  formula  of  evaporation  *  |^"|*,na* 
one  fifth,  this  formula  would  pretty  accurately  represent  temperature 
the  evaporation  in  air  perfectly  dry.    If  we  make  this  cor-  ^£2*ily' 
rection,  and  reduce  to  lines  by  multiplying  by  the  propor. 

tion  ffey  confining  ourselves  to  two  decimal  places,  this 

 X_ 

formula  will  become  (A)  .  :  . .  (2  72)  U  03  (0-34  lines) ; 

X 


consequently  ^  (2-72)  1 1  °5  ~  \  (0-34  lines)  h  the 

formula,  that  gives  the  value  of  the  evaporation,  or  low. 
•ring  of  the  surface,  of  water  expressed  in  lines,  that  takes 
place  in  twenty-four  hours  in  air  al  the  temperature  of  X 
degrees  of  De  Luc's  thermometer,  and  which  contains  Z 
cubic  lines  of  water  in  the  cubic  foot.  The  calculation  ot 
the  last  formula  is  very  simple;  since  it  is  sufficient,  to  de- 
duct from  the  quantity  calculated  by  the  formula  (A)  the 
quantity  Z  (0  03  of  a  line) ;  to  which  is  reduced  the  effect 
of  the  humidity  of  the  air. 

To  facilitate  the  application  of  this  formula,  nothing  is  Desideratum, 
requisite  but  a  more  convenient  and  speedy  mode  of  deter, 
mining  the  number  of  cubic  lines  of  water  diffused  in  a  cubic 
foot  of  air  than  that  of  drying  this  air  by  potash  or  quick- 
lime, and  then  finding  the  iucrease  in  weight  of  the  latter. 
I  have  sought  this,  which  would  lead,  as  has  been  seen*  to 
the  discovery  of  a  true  hygrometer ;  but  my  endeavours  have 
not  been  more  successful,  than  those  of  the  celebrated  natural 
philosophers,  who  have  paid  attention  to  the  same  Subject. 

The  imperfection  of  these  researches  has  been  the  reason 
that  I  have  so  long  deferjed  publishing  them.    I  was  still  in 

*  Journ.  de  Phys.  vol.  LXV,  p.  452:  or  Journ.  vol.  XXVII, 
p.  23. 

Vol.  XXXII.   Supplement,       *  A  hopes 
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hopes  of  rendering  them  more  perfect ;  but  not  being  able 
to  procure  the  instruments  necessary  for  this  purpose,  I  have 
resolved  to  communicate  them  to  the  learned,  in  hopes  that 
these  feeble  attempts  might  perhaps*  induce  them  to  turn 
their  eyes  toward  tins  interesting  subject,  and  give  us  at 
length  a  true  theory  of  evaporation.    Hit  pr  in  apt  is  via  ad 
major  a  tternitur  *. 
Experiments       I  had  intended  to  add  to  this  paper  the  experiments  on  a 
^eifaS' large  scale,  which  I  made  on  evaporation  with  cylindrical 
vessels  full  of  water,  the  apertures  of  which  were  from 
three  inches  to  eleven  in  diameter,   and  the  height  of 
which  varied  from  eleven   inches   to    eighteen.  These 
Tessels  were  placed  in  the  open  air  in  my  garden,  and 
buried  within  three  lines  of  their  apertures,  at  a  little  dis- 
tance from  each  other.    It  was  from  these  experiments  I 
inferred  evaporation  to  be  proportionate  to  the  surface  of. 
the  water  in  contact  with  the  air.    I  would  also  publish  a 
journal  kept  for  several  months,  to  compare  the  evapora- 
tion that  took  place  in  the  open  air,  and  in  a  large  vessel, 
with  my  formula,  would  it  not  occupy  too  much  valuable 
room.    I  mention  it,  however,  to  show,  that  I  have  not 
always  operated  on  confined  air. 


IV. 

» 

Remarks  on  the  Construction  of  Fowttngpieces,  pointing  out 
Methods,  by  which  they  may  be  made  to  throze  Shot  very 
close,  and  the  contrary.  In  a  Latter  from  a  Corrc»~ 
pondent. 

To  W.  NICHOLSON,  Esq. 

SIR, 

{  TrlE  following  circumstance  led  me  to  take  into  considera- 
a  fowlingpiece.  **on  *ne  construction  of  fowlingpicces,  and  to  make  what 
I  conceive  to  be  a  useful  improvement  in  that  part,  which  is 
called  the  breech.  Meeting  by  chance  with  an  old  foreign 
made  gun  barrel,  of  a  construction  that  accorded  much  with 
my  fancy,  I  purchased  it,  and  determined  to  have  It  fitted 
up  (first  having  tried  it  at  a  mark  two  or  three  times). 

*  Is.  Newtoni  Tiact.  de  Quadrat,  Curvarum,  ad  calcem. 

I  the. 
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t  then  unscrewed  the  breech,  or  plug,  which  closes  the  The  bottom 
hind  part  of  the  barrel,  and  ordered  another,  the  form  of made concave.' 
which  may  easily  be  understood  by  referring  to  the  annexed 
representation,  PI.  ix,  fig.  1.    Now,   after  I  had  been  at 
considerable  trouble,  and  much  pains,  for  I  was  deter- 
mined to  have  it  fitted  up  under  my  own  inspection,  I  was  •; 
very  much  disappointed  in  not  beiog  able  to  kill  any  thing 
with  it,  if  at  a  greater  distance  than  about  25  yards,  in 
consequence  of  the  shot  being  too  much  scattered.    I  va-  Xhi* caused  the 
ricd  the  charge  sereral  times  to  shoot  at  a  mark,  but  could shot  t0  scaltet* 
by  no  means  satisfy  myself. 

After  some  time  I  took  out  the  breech,  and  filed  down  J**  bottom  be- 

in  £  rn^dt?  flit 

the  edges  of  the  hollow  part  to  the  touch. hole,  and  fitted  it  the  gun  per- ' 
up  in  the  form  of  a  common  breech.  I  now  found  I  had  im-  formed  better, 
proved  the  killing  quality  of  my  gun,  and  had  got  pretty 
much  out  of  conceit  with  the  concave  form  of  breech iDg 
guns.  However  it  had  this  effect ;  since,  thought  I,  the 
form  I  have  just  described,  impairs  the  shooting  quality  of  a 
fowlingpiece,  there  must  be  some  contrary  means  of  improv- 
ing it ;  and  accordingly  I  had  one  made  of  a  form  which  will 
be  easily  understood,  by  referring  to  figure  2. 

Since  this  last  improvement,  I  can  with  more  certainty,  An  improve* 
(artd  I  speak  within  compass)  bring  down  a  bird  at  the^^ 
distance  of  about  60  or  even  70  yards,  than  I  could  when  I 
made  use  of  the  breech  fig.  1,  at  the  distance  of  20  yards. 

E,  in  fig.  2,  is  a  strong  iron  or  steel  peg,  standing  out  of 
the  common  breech,  up  the  centre  of  the  barrel,  about  an 
inch,  (the  thickness  must  be  determined  by  the  bore  of  the 
barrel),  so  as  to  contain  the  charge  of  powder  round  the 
peg;  the  wadding  of  the  powder  hereby  resting  upon  the 
top  of  it,  so  as  to  prevent  the  powder  being  hard  rammed. 
This  not  only  keeps  the  grains  of  powder  from  being  crush,  its  efiecs. 
ed  by  the  ram -rod,  but  the  impulsive  force  of  the  newly 
liberated  air,  on  firing  the  powder^  being  removed  from  the 
central  part  of  the  charge  of  shot,  has  an  opposite  effect  to 
that  of  the  breech,  fig.  1,  viz.  that  of  concentrating  instead 
of  dispersing  the  shot. 

I  am,  Sir,  your  humble  servant, 

Bradford,  Yorkshire,  July  the  7th>  1812.  E.  O. 

2  A  2  V. 
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V. 

Description  of  an  improved  Scarificator:  by  Mr,  John 
Fuller.  No.  14,  Hatton-Garden 

SIR, 

t7se  of  the  sea-  I  WISH  to  submit  to  the  notice  of  the  society  an  improve- 
rificatof.         ment  in  the  construction  of  the  scarificator,  which  I  flatter 
myself  will  be  found  worthy  their  attention.    It  may  be 
necessary  to  premise,  that  the  scarificator  is  an  instrument 
used  in  cupping  for  making  the  incisions,  from  which 
blood  is  afterward  obtained  by  means  of  exhausted  glasses; 
As  the  degree  of  pain  caused  by  this  operation  depends  on 
the  good  or  bad  quality  of  the  scarificator,  this  instrument 
Common  con-  hasalways  been  an  object  of  atteution.  The  best  scarificators 
Atruction  of  it.  generally  in  use  propel  from  ten  to  sixteen  lancets,  through 
about  half  a  circle,  which  is  effected  by  a  part,  termed  the 
rack,  moving  on  its  centre  or  part  of  its  edge.    On  part  of 
its  edge  are  situate  teeth,  which  are  so  confined  that  by 
moving  the  cock  or  tail  of  the  rack,  they  work  three  pinions, 
and  make  them  revolve  about  halve  a  round :  it  is  evident, 
that  lancets  fixed  on  the  axis  of  these  pinions  must  also  havo 
a  circular  motion,  and  endeavour  to  cot  any  thing  opposed 
to  their  passage;  it  is  likewise  evident,  that,  if  a  spring  be 
so  set,  that  it  can  bo  released,  and  its  force  applied  on  a 
sudden  to  the  rack,  (somewhat  similar  to  the  main-spring 
of  a  gun-lock)  ail  the  lancets  will  be  carried  forward  at 
once,  and  that  with  a  force  and  velocity  in  proportion  to 
the  strength  of  the  main-spring. 
Objections  to       The  objections  to  this  construction,  which  frequently 
.t^COnslruC"    cur  m  P^ctice  arc,  that  from  the  number  of  lancets 

sarily  used,  the  resistance  to  their,  motion  is  so  great,  that 
that  they  do  not  move  with  the  swiftness  requisite  to  the  ease 
of  the  patient;  it  is  likewise  often  desirable  to  have  the  in* 
cisious  rather  deep,  and  then  they  are  often  quite  stopped  in 
their  progress ;  beside  this,  by  the  lancets  all  moving  one  way9 
they  are  found  to  drive  the  skin  up  in  folds,  and  thus  pre* 
sent  additional  resistance,  and  occasion  excessive  pain  to 

•  Trans,  of  tlie  Soc.  of  Arts,  vol.  xxix,  p.  126.   The  silver 
niedal  was  voted  to  Mr.  Fuller  for  this  improvement. 
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the  patient ;  if  to  obviate  these  inconveniences  (he  main 
spring  be  made  Tery  strong,  it  is  then,  from  its  confined 
situation,  exceeding  liable  to  break ;  and  if  this  does  not 
happen,  another  inconvenience  is  produced,  viz.  from  its 
Tery  great  strength  it  is  scarce  possible  for  any  person  to 
cock  and  discharge  it  with  (he  requisite  case. 

It  was  therefore  suggested,  that,  if  two  rows  of  lancets  Improvement 
could  be  made  to  move  in  contrary  directions,  these,  bysuggesletl* 
keeping  the  skin  equally  stretched,  would  form  clean  inci- 
sions with  much  less  force  than  in  the  former  method :  The 
scarificator  A,  marked  No.  1,  was  therefore  constructed, 
and  first  used  early  in  1803  ;  it  is  accompanied  by  its  work, 
ing  model  B ;  this  instrument  at  first  contained  the  twelve 
long-edged  spiral  lancets  C. 

This  instrument  immediately  showed  its  theory  to  be  Defects  of  this 
good,  but  it  had  its  faults;  the  incisions  were  too  long  whenconstruction- 
of  the  necessary  depth  ;  from  the  complex  nature  of  the  two 
racks,  &c,  and  from  the  confined  situation  to  which  they 
were  restricted,  they  could  not  be  placed  in  the  most  fa- 
vourable position  for  motion,  and  were  therefore  liable  to 
be  out  of  order. 

These  and  many  other  objections  were  altered  or  removed  These  defects 
in  Tarious  ways,  which  at  length  terminated  in  the  construe.  remOT«*» 
tion  of  the  instrument  D,  marked  No.  2,  also  containing 
twelve  lancets,  combining  every  advantage  and  improvement 
suggested  by  experience  and  reflection.    This  instrument 
admits  of  two  main  springs,  but  from  the  manner  in  which 
the  racks  work  in  each  other,  and  in  their  respective 
pinions,  they  in  effect  become  one,  but  maintain  the  advan- 
tage of  being  made  more  slight,  and  consequently  admitting 
a  greater  extent  of  motion  than  a  single  stiff  spring  can 
possibly  accomplish ;  beside  which  they  are  not  so  liable  to 
break;  and  should  this  happen  to  one,  the  instrument 
would  not  be  useless,  for  I  bcliere  that  one  of  these  springs 
would  be  strong  enough  for  all  ordinary  purposes,  as  incisions 
are  effected  with  much  less  force  when  the  lancets  diverge; 
but  combined  they  never  have  shown  the  least  disposition  to 
Stop,  however  deep  it  might  be  necessary  to  set  them,  or 
strong  the  integuments  to  which  they  were  applied ;  and 
consequently  attended  with  greater  ease  to  the  patient.  On 

%  A  3  inspecting 
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inspecting  the  instrument  and  working  model  E,  its  sitn* 
plicity,  I  flatter  myself,  will  be  admitted ;  nor  is  any  force 
of  the  main-springs  spent  in  overcoming  unnecessary  fric- 
tion or  ill-directed  motion;  the  ease  likewise  with  which 
the  instrument  is  discharged,  considering  its  strength  of 
spring,  will  be  noticed  by  every  one  accustomed  to  scaring 
cators.  It  may  be  objected  to  this  instrument  that  it  is 
larger  and  heavier  than  the  ordinary  scarificator,  but  it  is 
capable  of  being  reduced  without  injury  to  the  improvement, 
as  is  shown  by  the  instrument  F,  which  is  completely  with* 
in  the  usual  size. 

Testimonief  in  j  naTC  t,cen  foTOured  with  testimonies  of  approbation 
its  favour.  * 

from  the  following  respectable  gentlemen.    Dr.  Willan, 

physician ;  Mr.  Armiger,  Mr.  Frampton,  and  Mr.  Law-, 
reoce,  surgeons  and  teachers  of  anatomy.— It  will  be  also 
seen,  that,  while  in  the  possession  of  Mr.  Armiger,  it  was 
approved  by  the  late  Dr.  Rollo,  and  by  Dr.  Irwin,  the 
present  surgeon-general  and  inspector  of  ordnance  hospi- 
tals ;  and  I  may  add  as  a  farther  proof  of  its  utility,  if 
mpre  be  necessary,  that  by  an  illiberal  use  of  private  confi- 
dence, others  have  been  made  on  a  similar  plan ;  and  I  am 
,  misinformed,  if  the  honour  of  this  invention  has  not  beeo 

Claimed,  within  these  few  months,  by  three  or  four  different 
individuals.  / 
Another  •ctrifj-  Accompanying  this  is  another  scarificator,  G,  the  peculi. 
cator  to  act  by  ^rjfy  0f  wbich  consists  in  the  lancets  being  projeced  directly 
forwards,  and  returning  iuto  the  box  or  case;  the  working 
model  N  is  not  exactly  such  as  is  contained  in  the  instru- 
ment, but  an  improvement  on  it.  This  instrument  and 
model  must  be  considered  merely  as  experiments,  to  see  bovv 
inch  motion  could  be  effected;  for,  persuading  myself  that 
punctured  wounds  would  be  more  painful  and  more  difficult 
to  heal  in  this,  as  they  are  usually  in  other  circumstances,  com. 
pared  with  incised  wounds;  and  likewise  having  so  happily 
succeeded  in  constructing  that  already  described,  which  I  con- 
sider so  far  superior,  I  never  used  it,  and  therefore  can  say 
nothing  as  to  its  operative  merits ;  nor  should  I  have  re- 
called it  from  oblivion,  but  having  lately  seen  a  description 
of  a  scarificator  by  punctured  wounds,  invented  by  a  very 

in^enioui 
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ingenious  and  respectable  medical  gentleman  *,  who  speaks 
very  satisfactorily  pf  its  performance,  and  which  docs  not 
possess  the  advantage  of  the  lancets  withdrawing  from  the 
wounds,  they  being  removed  with  the  instrument,  I  thought, 
that  should  mine  be  a  mistaken  opinion,  and  that  some  real 
advantage  attends  this  method,  it  occurred  to  me  that  sub. 
mitting  the  instrument  to  the  Society  would  be  applying  it 
to  its  best  use;  as  from  its  possessing  the  property  of  the 
lancets  withdrawing  themselves,  it  might  suggest  some  ideas 
for  farther  improvement. 

I  am,  sir, 

Yours  obediently, 

JOHN  FULLER. 

Description  of  the  Engravings  of  Mr.  John  Fuller's  Explanation  of 

scarificator,  Plate  IX.  thc  P|ate- 

Figs.  3,  4,  5,  and  6,  are  sections  of  this  instrument, 
taken  in  different  positions,  to  explain  its  interior  mecha- 
nism ;  fig.  .1,  is  a  plan  of  the  lancets,  the  top  of  the  box  be- 
ing removed  to  show  them  ;  fig.  4,  is  a  section  through  the 
centre  of  the  box ;  and  fig.  6,  the  same;  but  taken  in  the 
opposite  direction. 

■ 

The  lancets  a  a,  4,  5,  and  6,  arc  fixed  upon  two  small 
arbors  mounted  parallel  to  each  other  across  the  box  ;  the 
lancets  are  so  arranged  on  the  arbors,  that  those  upon  one 
arbor  arc  placed  in  the  intervals  between  the  lancets  fixed 
upon  the  other;  the  arbors  are  placed  near  the  top  of  the 
box,  and  the  lancets  act  through  clefts  cut  in  the  lid,  (as 
shown  in  figs.  4,  and  6,)  when  the  arbors  are  turned  round  ; 
this  is  performed  by  a  pinion  upon  each  arbor,  receiving 
motion  from  two  toothed  sectors,  A  B,  fig.  5,  which  are  also 
caused  to  act  together  by  the  teeth  on  their  edges ;  they  are 
fixed  upon  two  parallel  spindles  C  D,  which  extend  across 
the  box;  the  sector  A,  has  a  lever  or  handle  attached  to  it, 
and  coming  through  the  bottom  of  the  box,  and  by  pulling 
this,  the  scarificator  is  wound  up  ready  for  action.  The 
power  is  given  by  two  horseshoe  springs,  ee,  figs.  3  and  6, 
one  end  of  each  is  screwed  upon  the  bottom  of  the  box,  and 
the  other  acts  in  a  notch  / /,  in  each  sector,  so  as  to  press 

*  See  Journ.  vol.  xxvii,  p.  124. 

those 
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these  sides  upwards ;  the  sectors  are  prevented  from  mor- 
ing,  except  when  required,  by  a  cateh  g9  which  en  ten 
notches  cut  in  the  handle  of  the  sector  A ;  this  catch  is  m 
brass  bar,  lying  across  the  bottom  of  the  box,  as  shown  in 
figs.  4  and  6,  it  mores  on  a  screw  as  a  centre  pin  at  one  end, 
and  is  pressed  towards  the  sector  by  a  slight  spriog  (not 
teen) ;  when  it  is  to  be  discharged,  a  button  k  is  pressed  in, 
Which  disengages  the  catch  g  from  the  notches  in  the  piece 
A,  and  permits  the  springs  to  turn  the  sectors  about,  and 
by  their  teeth  acting  in  the  pinions,  turn  the  lancets  round 
at  the  same  time,  which  is  effected  by  the  teeth  of  the  two 
sectors  engaging  each  other,  in  order  that  they  may  not 
operate  so  as  to  more  the  whole  instrument  upon  the  skin, 
as  is  the  case  in  the  common  scarificator. 

Fig.  5  shows,  that  the  handle  of  the  sector  A  has  two 
notches  in  it,  for  the  catch  g:  when  it  is  caught  upon  the 
first  of  these,  the  instrument  is  in  the  position  of  fig.  4, 
which  is  the  half-cock,  the  lancets  standing  directly  upright 
out  of  the  box  ;  in  this  position,  the  depth  they  are  intended 
to  penetrate  is  adjusted  by  means  of  a  screw  Ar,  passing 
through  the  bottom  of  the  box  ;  it  is  tapped  into  a  piece  of 
brass  /,  which  is  screwed  to  the  lid  m  of  the  box  ;  thi  piece 
of  brass  is  bent,  as  shown  in  fig.  6,  that  it  may  clear  the 
lancets  and  their  spindles  ;  when  the  screw  is  turned,  it  is 
evident  that  it  will  raise  or  lower  the  lid  of  the  box,  and 
cause  the  lancets  to  protrude  more  or  less  through  it,  and 
consequently  enter  a  greater  or  less  depth  into  the  skin. 
Method  of  us-  When  the  instrument  is  to  be  used,  the  handle  of  the 
in*  the  instru-  sector  \  js  to  be  drawn  back  into  the  position  of  fig .  5, 

□lent. 

which  is  at  the  full  cock;  the  lancets  arc  now  turned  down 
wholly  within  the  box,  and  the  springs  wound  np ;  the  ltd 
is  then  to  be  applied  flat  upon  the  raised- up  skin  of  the  part 
to  be  scarified;  and  by  pushing  in  the  button  h,  the  catch  g 
is  moved  round  on  its  centre  pin,  and  pushed  out  of  the 
notches  in  the  handle  of  the  sector  A ;  the  springs  now  turn 
the  sectors,  and  the  lancets  fly  out  of  the  box  with  incon- 
ceivable rapidity;  and  making  as  many  punctures  in  the 
skin,  return  into  the  box,  having  made  exactly  half  a  turn 
with  their  respective  arbors.  The  dimensions  of  the  instru. 
ment  may  be  ascertained  by  the  scale  of  inches  annexed  to 
fhe  4raw}og? 

VJ,  On 
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On  a  Case  of  nervous  Affection  cured  by  Pressure  of  the 
Carotids;  with  some  physiological  Remarks.  By  C.  H, 
Parry,  M.D.  F.R.S.* 

OBSERVING  that  the  Royal  Society,  of  which  I  hare  Law*  of  animal 
the  honour  to  be  a  member,  occasionally  receives  commu-!,fe  tht  most 
nications  illustrative  of  the  laws  of  animal  life,  which  arcphysUa."  ** 
indeed  the  most  important  branch  of  physics,  I  take  the  li. 
bcrty  of  calling  their  attention  to  a  case,  confirming  a  prin- 
ciple which  1  long  ago  published,  and  which  I  beliere  had 
nerer  till  then  been  remarked  by  pathologists. 

About  the  year  1786,  I  began  to  attend  a  young  lady,  Ncttous  after- 
who  laboured  under  repeated  and  violent  attacks,  either  of  *ion»«wpi-n<!e4 
head-ach,  vertigo,  mania,  dyspnoea,  convulsions,  or  other  iheTaoAidax? 
symptoms,  usually  denominated  nervous.  This  ease  l  de- teries. 
scribed  at  large  to  the  Medical  Society  of  Loudon,  who 
published  it  in  their  Memoirs,  in  the  year  4788.  Long 
meditation  on  the  circumstances  of  the  case  led  me  to  con- 
dude,  that  all  the  symptoms  arose  from  a  violent  impulse 
of  blood  into  the  vessels  of  the  brain  ;  whence  I  inferred, 
that  as  the  chief  canal*  conveying  this  blood  were  the  carotid 
arteries,  it  might  perhaps  be  possible  to  intercept  a  consider* 
able  part  of  it  so  impelled,  and  thus  remove  those  symptoms, 
which  were  the  supposed  effect  of  that  inordinate  influx. 
With  this  view,  I  compressed  with  my  thumb  one  or  both 
carotids,  and  uniformly  found  all  the  symptoms  removed 
by  that  process.  Those  circumstances  of  rapidity  or  intern, 
sky  of  thought,  which  constituted  delirium,  immediately 
ceased,  and  gave  place  to  other  trains  of  a  healthy  kind ; 
head-ach  and  vertigo  were  removed,  and  a  stop  was  put  to 
convulsions,  which  the  united  strength  of  three  or  four  at- 
tendants had  before  been  insufficient  to  counteract. 

That  this  extraordinary  effect  was  not  that  of  mere  pres- 
sure, operating  as  a  sort  of  counteracting  stimulus,  was 
evident:  for  the  salutary  effect  was  exactly  proportioned  to 
the  actual  pressure  of  the  carotid  itself,  and  did  not  take 
place  at  all,  if,  in  consequence  of  a  wrong  direction,  either 

•Phil.  Trans,  fori  8  U,  p.  89. 
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to  the  right  or  left,  the  carotid  escaped  the  effects  of  the 
operation. 

Mode  in  which  This  view  of  the  order  of  phenomena  was,  in  reality,  very 
it  sets.  .  w 

conformable  to  the  known  laws  of  the  animal  oeconomy. ,  It 
is  admitted,  that  a  certain  momentum  of  the  circulating 
blood  in  the  brain  is  necessary  to  the  due  performance  of 
the  functions  of  that  organ.  Reduce  the  momentum,  and 
you  not  only  impair  those  functions,  but,  if  the  reduction 
go  to  a  certain  degree,  you  bring  on  syncope,  in  which  they 
are  for  a  time  suspended.  On  the  other  hand,  in  nervous 
affections,  the  sensibility  and  other  functions  of  the  brain 
are  unduly  increased  ;  and  what  can  be  more  natural  than  to 
attribute  this  effect  to  the  contrary  cause,  or  excessive  mo- 
mentum in, the  vessels  of  the  brain  ?  -  If,  howefer,  this  ana. 
logical  reasoning  has  any  force  in  ascertaining  the  principle, 
I  must  acknowledge,  that  it  did  not  occur  to  me  till  twenty 
years  afterward,  when  a  great  number  of  direct  experi- 
ments had  appeared  to  me  clearly  to  demonstrate  the  fact. 

From  various  cases  of  this  kind,  I  beg  leave  to  select  one 
which  occurred  to  me  in  the  month  of  January,  1805. 
Case  of  nervous  Mrs.  T.  aged  51,  two  years  and  a  half  beyond  a  eertaia 
affection.  critical  period  of  female  life,  a  widow,  mother  of  two  chil- 
dren, thin,  and  of  a  middle  size,  bad  been  habitually  free 
from  gout,  rheumatism,  haemorrhoids,  eruptions,  and  all 
other  disorders,  except  those  usually  called  nervous,  and 
occasional  colds;  one  of  which,  about  two  years  and  a  half 
before,  had  been  accompanied  with  considerable  cough,  and 
had  still  left  some  shortness  of  breathing,  affecting  her  only 
when  she  used  strong  muscular  exertion,  as  in  walking  up 
stairs,  or  up  hill. 

In  February  1803,  after  sitting  for  a  considerable  time  in 
a  room  without  a  fire,  in  very  severe  weather,  she  was  so 
much  chilled  as  to  feel,  according  to  her  own  expression, 
"  as  if  her  blood  within  was  cold."  In  order  to  warm  her- 
self, she  walked  briskly  for  a  considerable  time  about  the 
house,  but  ineffectually.  The  coldness  continued  for  sere- 
ral  hours,  during  which  she  was  seized  with  a  numbness  or 
sleepiness  of  her  left  side,  together  with  a  momentary  deaf, 
ncss,  but  no  privation  or  hebetude  of  the  other  senses,  or 
pain  or  giddiness  of  the  head.    After  the  deafness  had  sub. 
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sided,  she  became  preternatu rally  sensible  to  sound  in  theCweofnmou* 
car  of  the  affected  side,  and  felt  a  sort  of  rushing  or  ting* 
ling  in  the  lingers  of  the  left  hand,  which  led  her  to  con- 
clude, that  u  the  blood  went  too  forcibly  there." 

Though  the  coldness  went  off,  what  she  called  numbness 
still  continued,  but  without  the  least  diminution  of  the 
power  of  motion  in  the  side  affected.  In  about  six  weeks,, 
the  numbness  extended  itself  to  the  right  side. 

Among  various  ineffectual  remedies  for  these  complaints, 
blisters  were  applied  to  the  back,  and  the  inside  of  the 
left  arm  above  the  elbow.  The  former  drew  well.  The  lat- 
ter inflamed  without  discharging:  so  that  a  poultice  of 
bread  and  milk  was  put  on  the  blistered  part.  After  this 
period,  the  muscles  of  the  humerus  began  to  feel  as  if  con- 
tracted and  stiff:  and  these  sensations  gradually  spread 
themselves  to  the  neck  and  head,  and  all  across  the  body, 
go  as  to  make  it  uncomfortable  for  her  to  lie  on  either  side, 
though  there  was  no  inability  of  motion. 

She  now  began  to  be  affected  with  violent  occasional 
flushings  of  her  face  and  head,  which  occurred  even  while 
her  feet  and  legs  were  cold,  together  with  a  rushing  noise 
in  the  back  of  the  head,  especially  in  hot  weather,  or  from 
any  of  those  causes,  which  usually  produce  the  feelings  of 
heat.  , 

It  is  difficult  to  give  intelligible  names  to  sensations  of  a 
Bew  and  uncommon  kind.  That,  which  this  lady  denomi- 
nated numbness,  diminished  neither  the  motion  nor  the  sen. 
sibility  of  the  parts  affected.  It  was  more  a  perception  of 
tightness  and  constriction,  in  which  the  susceptibility  of 
feeling  in  the  parts  was  in  fact  increased  ;  and  the  skin  of 
the  extremities  was  so  tender,  that  the  cold  air  produced  a 
sense  of  uneasiness,  the  finest  flannel  or  worsted  felt  disa- 
greeably coarse,  and  the  attempt  to  stick  a  pin  with  her 
fingers  caused  intolerable  pain. 

In  the  month  of  September  1803,  not  long  after  the  ap- 
plication of  the  blisters,  she  experienced  in  certain  parts  of 
the  left  arm  and  thigh  that  sensation  of  twitching,  which  is 
vulgarly  called  the  u  life  blood,"  and  which  soon  extended 
itself  to  the  right  side.  Shortly  afterward,  she  began  to 
perceive  an  actual  vibration  or  starting  up  of  certain  por- 
tions 
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Can*  of  nervous  tfons  of  the  flexor  muscles  of  the  forearm,  and  of  the  del- 
affecnon.        4oid  on  the  left  sidc .  not  s0>  h0WCTer,  as  to  moTe  the  arm 

or  hand. 

This  disorder  had  continued  with  little  variation  to  the 
period  of  my  first  visit.  The  vibrations  constantly  existed 
While  the  arm  was  in  the  common  posture,  the  fore-arm 
and  hand  leaning  on  the  lap.  If  the  arm  were  stretched 
strongly  downwards,  the  vibration  of  the  flexors  ceased, 
bnt  those  of  the  deltoid  continued.  The  arm  being  strongly 
extended  forwards,  all  ceased ;  but  returned  as  soon  as  the 
muscles  were  relaxed.  The  vibrations  were  of  different  de- 
grees of  frequency,  and  at  pretty  regular  intervals,  usually 
about  80  in  a  minute.  They  were  increased  in  fre- 
quency and  force  by  any  thing  which  agitated  or  heated 
the  patient,  and  were  always  worse  after  dinner  than  after 
breakfast.  The  pulse  in  the  radial  artery  was  80  in  a  mi. 
nute,  and  rather  hard.  That  in  the  carotids  was  very  full 
and  stroog;  and  each  carotid  appeared  to  be  unusually  di- 
lated for  about  half  an  inch  in  length,  the  adjacent  portions 
above  and  below  being  much  smaller,  and  of  the  natural 
•be.  I  much  regret,  that  I  find  in  my  notes  of  this  case  no 
inquiry,  whether  there  was  any  coincidence  between  the 
systoles  of  the  heart,  and  the  muscular  vibrations.  The 
patient's  feet  were  usually  cold,  and  her  head  and  face  hot* 
The  feeling  in  her  limbs  was  much  as  I  have  above  described, 
except  that  the  sensibility  was  somewhat  less  acute  than  ithad 
been,  and  she  complained  of  a  tightness  all  over  her  head, 
as  If  it  had  been  bound  with  a  close  night-cap.  Iler  sleep 
WtiS  usually  sound  on  first  going  to  bed,  but  afterward,  for 
the  most  part,  interrupted  by  dreaming.  Bowels  generally 
costive:  appetite  moderate:  no  flafulency  or  indigestion: 
tongue  slightly  furred,  without  thirst:  urine  variable,  bnt 
generally  pale. 

Effect  of  com-  The  late  Mr.  George  Crook,  surgeon,  was  present  while 
pressing  the  c»-  j  ma(|e  these  examinations;  and  when  we  afterward  con. 
101  artCr7'  versed  together,  I  remarked  to  him,  that  if  my  theory  of  the 
usual  cause  of  spasmodic  or  nervous  affections  were  well 
founded,  I  should  probably  be  able  to  suppress  or  restrain 
these  muscular  vibrations  of  the  left  arm,  by  compressing 
the  carotid  artery  on  the  opposite  or  right  side ;  while  little 

eflect 
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effect  might  perhaps  be  produced,  by  compressing  the  carotid 
of  the  side  affected.  The  event  was  exactly  conformable 
to  my  ezpectatioo.  Strong  pressure  on  the  right  carotid 
uniformly  stopped  all  the  vibrations,  while  that  on  the  left 
had  no  apparent  influence.  I  may  add,  that  these  experi- 
ments were  afterward,  at  my  request,  repeated  on  this  lady 
in  London  by  Dr.  Baillie,  and,  as  he  informed  me  in  a  let- 
ter, with  a  similar  result. 

It  is  perfectly  well  known  to  many  of  the  learned  mem.  N 
bers  of  this  Society,  that  irritations  of  the  brain,  when  of 
moderate  force,  usually  exhibit  their  effects  on  the  nerves 
or  muscles  of  the  opposite  side  of  the  body;  and  in  the 
case  before  us,  it  is  difficult  to  understand  how  the  suspen- 
sion of  these  automatic  motions  could  have  been  produced 
by  this  pressure  of  the  opposite  carotid,  in  any  other  way 
than  by  the  interruption  of  the  excessive  flow  of  blood 
through  a  vessel  morbidly  dilated  ;  in  consequence  of  which 
interruption,  the  undue  irritation  of  the  brain  was  removed, 
and  the  muscular  fibres  permitted  to  resume  their  usual  state 
of  rest. 

From  these  and  many,  other  similar  facts,  I  am  disposed  Undue  impulse 
to  conclude,  that  irritation  of  the  brain,  from  undue  im-f^  Moo*«n  th* 

*       #  '  brain  the  com- 

pulse of  blood,  is  the  common  though  not  the  only  cause  mon  cause  of 

of  spasmodic  aud  nervous  affections;  and  I  can  with  the&pasmo<1,ca'>r 

liii  nervoui  auec- 

most  precise  regard  to  truth  add,  that  a  mode  of  practice,  tion. 

conformable  to  this  principle,  has  enabled  me,  during  more 

than  twenty  years,  to  cure  a  vast  number  of  such  maladies, 

which  had  resisted  the  usual  means. 

An  investigation  of  all  the  modifications  of  the  principle 

itself,  and  of  its  numerous  relations  to  therapeutics,  would 

be  inconsistent  with  the  views  of  the  Royal  Society,  and 

must  be  reserved  for  another  place. 

Bath,  Dec.  8,  1810. 
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VII. 

A  concise  Vicxjs  of  the  Theory  respecting  Vegetation,  lately 
advanced  in  the  Philosophical  Transactions,  illustrated 
in  the  Culture  of  the  Melon.  By  T.  A.  Knight,  Esq. 
F.R.S.,  Stc* 

Thtory  of  ve-  TllE  Council  of  the  Horticultural  Society  having  desired 

p^fie^'in^e"1  '^a*  ^  wouM  scnd  theni  a  general  view  of  my  theory  on 
melon.  vegetable  physiology,  which  has  been  published  by  the 

Royal  Society,  I  have  great  pleasure  in  obeying  their  wishes  ; 
and  conceiving,  that  I  shall  be  able  to  render  it  more  cfear 
amd  useful,  by  making  it  illustrative  of  the  proper  culture 
of  some  particular  plant,  and  by  referring  the  reader  to  the 
papers  in  the  Philosophical  Transactions  for  evidence  in  sup. 
port  of  the  circumstances  stated,  I  have  for  this  purpose 
chosen  the  melon. 

The  seed.  A  seed,  exclusive  of  its  secd-coats,  consists  of  one  or  more 

cotyledons,  a  plumule  or  bud,  and  thecaudex  or  stem  of  the 
future  plant,  which  has  generally,  though  erroneously,  been 
called  its  radicle +.  In  these  organs,  but  principally  in  the 
cotyledons,  is  deposited  as  much  of  the  concrete  sap  of  the 
parent  plant,  as  is  sufficient  to  feed  its  offspring,  till  that  has 
attached  itself  to  the  soil,  and  become  capable  of  absorbing 
and  assimilating  new  matter. 

The  plumule.  The  plumule  differs  from  the  buds  of  the  parent  plant  in 
possessing  a  new  and  independent  life,  and  thence  in  assum- 
ing, in  its  subsequent  growth,  different  habits  from  those  of 
the  parent  plant.  The  organizablc  matter,  which  is  given 
by  the  parent  to  the  offspring  in  this  case,  probably  exists 
in  the  cotyledons  of  the  seed,  in  the  same  state  as  it  exists 
in  the  alburnum  of  trees;  and  like  that,  it  apparently  un- 
dergoes considerable  changes  before  it  becomes  the  true  cir- 
culating fluid  of  the  plant :  in  some  it  becomes  saccharine, 

Caudex.  in  others  acrid  and  bitter,  during  germination  J.  In  this 
process  the  vital  fluid  is  drawn  from  the  cotyledons  into  the 
caudev  of  the  plumule  or  bud,  through  vessels  which  cor. 

♦  Hurt.  Tran«.  vol.  I,  p.  217.       f  Phil.  Trans.  1809,  p.  !§©: 
Joura.  vol  XXV,  p.  118.  t  PhU.  Trans,  1805. 

'     '  respond 
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respond  with  those  of  the  bark  of  the  future  tree,  and  are 
indeed  perfect  cortical  vessels  *.  From  the  point  of  the  First  root, 
caudex  springs  the  first  root,  which,  at  this  period,  consists 
wholly  of  bark  and  medulla,  without  any  alburnous  or 
Woody  matter;  and,  if  uninterrupted  by  any  opposing 
body,  it  descends  in  a  straight  line  towards  the  centre  of 
the  Earth,  in  whatever  position  the  seed  has  been  placed, 
provided  it  has  been  permitted  to  vegetate  at  rest  +. 

Soon  after  the  first  root  has  been  emitted,  the  caudex  Lengthening  of 
elongates,  and  taking  a  direction  diametrically  opposite  tothccaude* 
that  of  the  root,  it  raises,  in  a  great  many  kinds  of  plants, 
the  cotyledons  out  of  the  soil,  which  then  become  the  se- 
minal leaves  of  the  young  plant  t-  During  this  period  the 
young  plant  derives  nutriment  almost  wholly  from  the  co* 
tyledons  or  seed-leaves,  and  if  those  be  destroyed,  it  perishes. 
Gravitation  by  operating  on  bodies  differently  organized, 
and  of  different  modes  of  growth,  appears  at  once  the  cause 
why,  in  the  preceding  case,  the  root  descends,  and  why 
the  elongated  plumule  ascends  §. 

The  bark  of  the  root  now  begins  to  execute  its  office  of  Bark  of  the 
depositing  alburnous  or  woody  matter;  and  as  soon  as  thisroota 
is  formed,  the  sap,  which  had  hitherto  descended  only  through 
the  cortical  vessels,  begins  to  ascend  through  the  alburnum. 
The  plumule  in  consequence  elongates,  its  leaves  enlarge  and  New  set  of 
unfold,  and  a  set  of  vessels,  which  did  not  exist  in  the  root,sek' 
arc  now  brought  into  action.    These,  which  I  have  called 
the  central  vessels,  surround  the  medulla;  and,  between  it 
and  the  bark,  form  a  circle,  upon  which  the  alburnum  is 
deposited,  by  the  bark,  in  the  form  of  wedges,  or  like  the 
stones  of  an  arch  II.    Through  these  vessels,  which  diverge 
into  the  leaf  stalks,  the  sap  ascends,  and  is  dispersed  through 
the  vessels,  and  parenchymatous  substance  of  the  leaf;  and 
in  this  organ  the  fluid,  recently  absorbed  from  the  soil,  be- 
comes converted  into  the  true  sapor  blood  of  the  plant:  True  «ap. 
as  this  fluid,  during  germination,  descended  from  the 


*  Ibid.  1809:  Journ.  vol.  XXV,  p.  18. 

f  Phil.  Trans.  1809,  1st  part,  p.  170:  Journ.  vol.  XXV,  p.  119. 
X  Phil.  Trans.  1806. 

§  Phil.  Trans.  1st  part,  1806.  p.  4:  Journ.  vol.  XIV,  p.  409. 

'i  Phi.  Trans.  1801,  plate  27th. 
I — ■  cotyledons 
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cotyledons  and  seed-leaves  of  the  plant,  it  now  descends 
from  its  proper  leaves,  and  adds,  in  its  descent,  to  the  bulk 
Alburnum  in   of  the  stem,  and  the  growth  of  the  roots.    Alburnum  is 
also  deposited  in  the  stem  of  the  plant,  below  the  proper 
leaves,  as  it  was  previously  deposited  below  the  seed-1 
and  from  this  spring  other  central  vessels,  which  give 
istence  to,  and  feed  other  leaves  and  buds  *.  , 
A ,  considerable  part  of  the  ascending  fluid  must 
feomthe  sou    wrU  haTe  j^,,  receotjy  absorbed  from  the  soil:  but  in  the 

mixed  with  sap        J  J 

in  the  albur-  alburnum  it  becomes  mixed  with  the  true  sap  of  the  plant, 
a  portion  of  which,  during  its  descent  down  the  bark,  ap. 
pears  to  secrete  into  the  alburnum,  through  passages  cor- 
respondent to  the  anastomosing  vessels  of  the  animal  eco- 
nomy +.  For  as  the  cotyledons,  or  seed-leaves,  first  af- 
forded the  organizable  matter  which  composed  the  first  pro- 
per leaves,  so  these,  when  full-grown,  prepare  the  fluid 
which  generates  other  young  leaves,  the  health  and  growth 
of  which  are  as  much  dependent  on  the  older  leaves,  as 
those,  when  first  formed,  were  upon  the  cotyledons  £. 
Power  of  the  The  power  of  each  proper  leaf  to  generate  sap,  in  any 
to  gene-  gjTen  species  and  variety  of  plant,  appears  to  be  in  the  com- 
pound ratio  of  its  width,  its  thickness,  and  the  exposure  of 
its  upper  surface  to  light,  in  proper  temperature.  As  the 
growth  of  the  plant  proceeds,  the  number  and  width  of  the 
mature  leaves  increase  rapidly,  in  proportion  to  the 
ber  of  young  leaves  to  be  formed;  and  the  creation 
sequently  exceeds  the  expenditure  of  true  sap.  This  there- 
fore accumulates  during  a  succession  of  weeks,  or  months, 
or  years,  according  to  the  natural  habits  and  duration  of 
the  plant,  and  varying  considerably  according  to  the  soil 
and  climate  in  which  each  individual  grows:  and  the  sap 
thus  generated  is  deposited  in  the  bulb  of  the  tulip,  in  the 
tuber  of  the  potato,  in  the  fibrous  roots  of  grasses,  and  in 
the  alburnum  of  trees,  during  winter,  and  is  dispersed 
through  their  foliage  and  bark  during  the  spring  and 

♦  Phil.  Trans.  1801  and  1805. 

t  PhiL  Trans.  1807,  p.  109 :  Joum.  vol.  XIX,  p.  24©\, 
%  Ibid.  1805:  Journ.  vol.  Xll,  p.  233. 
i  Ibid.  1809,  p.  10:  Journ.  vol.  XXV,  p.  123. 
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At  loon  as  the  plant  has  attained  its  age  of  puberty,  a' 
portion  of  its  sap  is  expended  in  the  production  of  blossoms 
and  fruit.  These  originate  from,  and  are  fed  by  central 
vessels,  apparently  similar  to  those  of  the  succulent  annual 
shoot  and  leaf  stalk,  and  which  probably  convey  a  similar 
fluid ;  for  a  bunch  of  grapes  grew  and  ripeoed,  when  grafted 
upon  a  leaf  stalk ;  and  a  succulent  young  shoot  of  the  rine, 
Under  the  same  circumstances,  acquired  a  growth  of  many 
feet  *. 

The  fruit,  or  seed- vessel,  appears  to  be  generated  wholly  Fruit, 
by  the  prepared  sap  of  the  plant,  and  its  chief  office  to  be 
that  of  adapting  the  fluids,  which  ascend  into  it,  to  afford 
proper  nutriment  to  the  seeds  it  contains.  I  proceed  to 
offer  some  observations  upon  the  proper  culture  of  the 
tnelon  +. 

There  is  not,  I  believe,  any  species  of  fruit  at  present  Melons  not 
Cultivated  in  the  gardens  of  this  country,  which  so  rarely  £^0£  due 
acquires  the  greatest  degree  of  perfection,  which  it  is  capa- 
ble of  acquiring  in  our  climate,  as  the  melon.    It  is  gene- 
rally found  so  defective  both  in  richness  and  flavour,  that 
it  ill  repays  the  expense  and  trouble  of  its  culture;  and  my 
own  gardener,  though  not  defective  in  skill  or  attention9 
had  generally  so  little  success,  that  I  had  given  him  orders 
not  to  plant  melons  again.    Attending,  however,  after  my 
orders  were  given,  more  closely  to  his  mode  of  culture,  and 
to  that  of  other  gardeners  in  my  neighbourhood,  I  thought 
I  saw  sufficient  cause  for  the  want  of  flavour  in  the  fruit, 
in  the  want  of  efficient  foliage;  and  appealing  to  expert,  from  the  want 
ment,  I  have  had  ample  reason  to  think  my  opinions  well  fou^0**0* 
founded. 

The  leaves  of  the  melon,  as  of  every  other  plant,  naturally  Causes  of  this, 
arrapg*:  themselves  so  as  to  present,  with  the  utmost  advau* 
tage,  their  upper  surfaces  to  the  light ;  and  if  by  any  means 
the  position  of  the  plant  is  changed,  the  leaves,  as  long  as 
they  are  young  and  vigorous,  make  efforts  to  regain  their 
proper  position.  But  the  extended  branches  of  the  melon 
plant,  particularly  under  glass,  are  slender  and  feeble;  its 

•  Phil.  Trans.  1803  and  1804:  Joura.  vol.  ^,  p.  293. 
f  Ibid.  1801. 

Vol.  XXXII.   SuprLKMEirr.      2  B  leaves 
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leaves  are  broad  and  heayy ;  and  its  leaf  stalks  long;  so  that 
if  the  leave*  be  once  removed,  cither  by  the  weight  of  water 
from  the  watering  pot,  the  hand  of  the  gardener  in  pruning, 
in  eradicating  weeds,  or  any  other  cause,  from  their  proper 
position,  they  nerer  regain  it;  and  in  consequence  a  Urge 
portion  of  that  foliage,  which  preceded,  or  was  formed  at 
the  same  period  with  the  blossoms,  and  which  nature  in* 
tended  to  generate  sap  to  feed  the  fruit,  becomes  diseased 
and  sickly,  and  consequently  out  of  office,  before  the  fruit 
acquires  maturity. 

Attempt  to  re-  To  remedy  this  defect,  I  placed  my  plants  at  greater  dis- 
fe^lj  thl* dC  tances  from  each  other  than  my  gardener  bad  previously 
done,  putting  a  single  plant  under  each  light,  the  glass  of 
which  was  six  feet  long  by  four  wide.  The  beds  were  formed 
of  a  sufficient  depth  of  rich  mould  to  ensure  the  vigorous 
growth  of  the  plant;  and  the  mould  was,  as  usual,  covered 
with  brick-tiles,  over  which  the  branches  were  conducted  in 
every  direction,  so  as  to  present  tho  largest  possible  width  of 
foliage  to  the  light.  Many  small  hooked  pegs,  such  as  the 
slender  branches  of  the  beech,  the  birch,  and  bazle,  readily 
afford,  had  been  previously  provided;  and  by  these,  which 
passed  into  the  mould  of  the  bed  between  the  tiles,  the 
branches  of  the  plants  were  secured  from  being  disturbed 
from  their  first  position.  The  leaves  were  also  held  erect, 
and  at  an  equal  distance  from  the  glass,  and  enabled,  if 
slightly  moved  from  their  proper  position,  to  regain  it. 
No  water  I,  however,  still  found,  that  the  leaves  sustained  great 

°n      ln*QTy  from  ,he  wcight  of  the  water  fa,,in&  frora  the  watering 
pot;  and  I  therefore  ordered  the  water  to  be  poured,  from 

a  vessel  of  a  proper  construction,  upon  the  brick-tiles,  be- 
tween the  leaves,  without  at  aU  touching  them;  and  thus 
managed,  I  had  the  pleasure  to  see,  that  the  foliage  remained 
erect  and  healthy.  The  fruit  also  grew  with  rery  extraor- 
dinary rapidity,  ripened  in  an  unusually  short  time,  and 
acquired  a  degree  of  perfection,  which  I  had  never  previ- 
ously seen. 

Superfluout       As  soon  as  a  sufficient  quantity  of  fruit  (between  twenty 
Pinc0hca°off.     and  thir,y  P°«nd*)  on  each  plant  is  set,  I  would  recom- 
mend the  farther  production  of  foliage  to  be  prevented,  by 
pinching  off  the  lateral  shoots  as  soon  as  produced,  wherever 
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more  foliage  cannot  be  exposed  to  the  light.  No  part  of  the  Importance  of 
full  grown  leaves  should  ever  be  destroyed  before  the  fruit the  lctlVe8, 
is  gathered,  unless  they  injure  each  other,  by  being  too 
much  crowded  together;  for  each  leaf,  when  full  crown, 
however  distant  from  the  fruit,  and  growing  on  a  distinct 
branch  of  the  plant,  still  contributes  to  its  support;  and 
hence  it  arises,  that  when  a  plant  has  as  great  a  number  of 
growing  fruit  upon  part  of  its  branches,  as  it  is  capable  of 
feeding,  the  blossoms  upon  other  branches,  which  extend 
in  an  opposite  direction,  prove  abortive. 

The  variety  of  melon,  which  I  exclusively  cultivate,  is  The  variety 
little  known  in  this  country,  and  was  imported  from  Salonica 
by  Mr.  J.  Hawkins.  It's  form  is  nearly  spherical,  when  the 
fruit  is  most  perfect,  and  without  any  depressions  upon  its 
surface:  its  colour  approaching  to  that  of  gold,  and  its  flesh 
perfectly  white.  It  requires  a  much  greater  state  of  matu. 
rity  than  any  other  variety  of  its  species,  and  continues  to 
improve  in  flavour  and  richness,  till  it  becomes  externally 
soft,  and  betrays  some  symptoms  of  incipient  decay.  The 
consistence  of  its  flesh  is  then  nearly  that  of  a  water  melon, 
and  it  is  so  sweet,  that  few  will  think  it  improved  by  the 
addition  of  sugar.  Tbe  weight  of  a  good  melon  of  this 
variety  is  about  seven  pound>.  I  send  some  seeds  of  it  to 
be  distributed  amongst  such  members  of  the  Horticultural 
Society,  as  may  wish  to  receive  them. 


VIII. 

Some  Remark  s  on  Pruning  and  Draining  standard  Apple 
and  Pear  Trees.    By  Mr.  John  Maker,  F.  H.  S* 

We  often  sec  apple  and  pear  trees,  both  in  gardens  and  Apple  and 

orchards,  not  only  crowded  too  closely  together,  but  so  p<>ar  tretS  com* 
......  ,        ,        .  ,.   ,    ,  monlv  too  thick. 

loaded  with  their  own  branches,  that  very  little  fruit  is  pro-  and  crowded. 

duced  ;  and  that  which  is  produced  is  rendered  greatly  infe- 
rior in  stee  and  flavour  to  what  it  would  be  under  different 
management. 

*  Trans,  of  the  Hort.  Soc.  vol.  I,  p  230. 
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in  their  raa- 


thinn**d  out 
greatly  by 

pruning. 


Directions  for  pruning  these,  as  veil  as  all  other  fruit 
trees,  have  already  been  published  by  various  experienced 
gardeners,  nor  is  it  my  present  intention  to  offer  any  instruc- 
tions on  this  head;  but  necessity,  which  has  been  so  justly 
called  the  mother  of  in  Ten  Hon,  baring  impelled  me  to  try  a 
method  that  I  hare  not  seen  practised  by  any  other  person, 
and  which  has  proved  uncommonly  successful,  a  short  detail 
of  it  may  perhaps  be  deemed  not  unworthy  the  attention  of 
the  Horticultural  Society. 

When  first  I  came  to  Millfield,  I  found  a  number  of  ap- 
ple and  pear  trees,  not  only  planted  too  closely,  but  left 
entirely  to  their  natural  manner  of  growing,  and  exceed- 
ingly shaded  by  a  row  of  high  trees  in  the  hedge,  which  se- 
parates them  from  the  pleasure  ground. 

Other  business  to  be  done,  of  more  importance,  prevented 
me  from  pruning  the  whole  immediately;  but  a  number 
were  selected  the  first  season,  and  many  of  their  largest 
branches  taken  entirely  out  from  the  bottom,  cutting  the 
wounds  very  clean.    The  remaining  branches  were  also  pro- 
perly thinned,  so  as  to  leave  room  for  the  air  and  light  to 
play  upon  the  smallest  branches. 
The  shoots  from    The  following  summer,  the  shoots  pushed  from  those 
them  very  vi-    pruned  trees,  as  might  have  been  expected,  were  uncom- 
go  on*.  monly  vigourous,  such  as  the  French  call  gourmands,  often 

Bent  down  by  from  three  to  five  feet  long,  or  more.    About  the  end  of 

me  end?  nC*r  Junc>  or  a  VlVle  80oncr  and  ,ater>  accordinK  to  th«  growth 
of  the  branches,  I  applied  oval  balls  of  grafting  clay  to- 
wards their  extremity,  sufficiently  heavy  to  incline  them 
downwards  in  a  pendulous  direction.  The  sap  being  thus 
diverted  from  its  natural  mode  of  ascending  and  descending, 
every  bud  almost  became  a  blossom  bud.  and  in  several 
trees  this  disposition  to  produce  blossom  buds  was  carried 
down  to  the  very  lowest  spurs  on  the  stem  and  thicker 
branches. 

I  need  not  add,  that  this  practice  has  since  been  closely 
followed  up ;  for  many  advantages,  exclusive  of  a  more  cer- 
tain crop  of  fruit,  attend  it.  1st.  Other  small  vegetables  may 
be  successfully  cultivated  under  the  light  shade  of  trees  kept 
so  open,  an  object  of  importance  in  the  villages  near  Londoo, 
where  ground  is  so  difficult  to  be  got:  2dly,  No  expense  of 

espalier, 


Advantages  of 
the  practice. 
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espalier,  or  of  stakes,  or  of  training  and  tying  down  the 

branches  is  incurred:  3dly,  The  crop  of  frnit  is  not  only 

improved  in  size  and  flavour  by  having  so  much  sun  and 

air,  but  it  is  more  easily  gathered,  and  suffers  much  less 

from  the  autumnal  winds;  for  branches  in  this  direction  are 

more  pliable,  and  bend  more  easily  to  the  storm ;  and  as  a 

proof  how  much  may  be  done  by  art  if  necessary,  the 

branches  of  a  Lorabardy  poplar  accidentally  left  in  my  Branches^ e^ 

master's  orchard,  after  beiog  loaded  with  clay  balls,  became  {^dubus!^ 

as  pendulous  as  those  of  the  weeping  willow  *. 

I  have  only  to  add,  that  most  of  the  specimens  of  apples  The  fruit  excel* 

<-  w  font 

and  pears  produced  at  our  meeting  in  November  and  De- 
cember last  by  me,  and  honoured  with  the  encomiums  of 
some  of  the  best  judges  present,  grew  upon  trees  kept  low 
and  open  in  this  method. 


IX. 

On  the  Advantages  of  employing  Vegetable  Matter  as  Ma- 
nure in  a  fresh  State*  Bg  T.  A.  Knight,  Esq,  F.  A.  S.y 
Pres.  U.  S.  + 

Writers  upon  agriculture,  both  in  ancient  and  modern  Vegetable  sub- 
times,  have  dwelt  much  upon  the  advantages  of  collecting 8t*nce*  hejt  for 

*  manure  when 

large  quantities  of  vegetable  matter  to  form  manures;  while  fresh, 
scarcely  anything  has  been  written  upon  the  state  of  deconu 
position,  in  which  decaying  vegetable  substances  can  be  em. 
ployed,  most  advantageously,  to  afford  food  to  hvingplants. 
Both  the  farmer  and  gardener,  till  lately,  thought  that  such 
manures  ought  not  te  be  deposited  in  the  soil  till  putrefac 
tion  had  nearly  destroyed  all  organic  texture;  and  this 
opinion  is,  perhaps,  still  entertained  by  a  majority  of  gar* 
denerss  it  is,  however,  wholly  unfounded.  Carnivorous 
animals,  it  is  well  known,  receive  most  nutriment  from  the 

*  Our  President  has  shown*  in  the  Philosophical  Transactions  of 
1906,  the  extensive  influence  of  gravitation  upon  the  motion  of 
the  sap  of  plants;  and  his  experiments  perfectly  support  the  author's 
conclusions. — Seer.    See  Journal,  vol.  XIV,  p.  409. 

f  Trans  of  the  Hort.  Soc.  vol,  1,  p.  248. 
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flesh  of  other  animals,  when  they  obtain  it  most  nearly  in, 
the  state  in  which  it  exists  as  part  of  a  living  body ;  and  the 
experiments,  I  shall  proceed  to  state,  afford  evidence  of 
considerable  weight,  that  many  vegetable  substances  are  best 
calculated  to  reassume  an  organic  living  state,  when  they 
are  least  changed  and  decomposed  by  putrefaction. 
Proof  of  this  in    j  na(j  0ecn  engaged  in  the  year  1810,  in  some  experU 

a  seedling  ,  ».»#•        ■  •  *••        _  , 

pluthy  ments,  from  which  I  hoped  to  obtain  new  varieties  of  the 

plum;  but  one  only  of  the  blossoms^  upon  which  had 
operated,  escaped  the  excessive  severity  of  the  frost  in  the 
spring.  -  The  seed,  which  this  afforded,  hating  been  pie* 
served  in  mould  duriqg  the  winter,  was,  in  March,  placed 
in  a  small  garden-pot,  which  was  nearly  filled  with  the  liv- 
ing leaves  and  roots  of  grasses,  mixed  with  a  small  quantity 
of  earth ;  and  this  was  sufficiently  covered  with  a  layer  of. 
mould,  which  contained  the  roots  only  of  grasses,  to  pre* 
vent,  in  a  great  measure,  the  growth  of  the  plants  which 
were  buried.    The  pot,  which  contained  about  one  six. 
teenth  of  a  square  foot  of  mould  and  living  vegetable  matter, 
w.as  placed  under  glass,  but  without  artificial  heat,  and  the 
plant  appeared  above  the  foil  in  the  end  of  April.    It  was 
three  times,  during  the  summer,  removed  into  a  larger  pot, 
and  each  time  supplied  with  the  same  matter  to  feed  upon; 
and  in  the  end  of  October  Its  roots  occupied  about  the  space 
of  one  third  of  a  square  foot,  Us  height  above  the  surface  of 
the  mould  being. then  nine  feet  sot  en  inches, 
and  in  potatoes.     In  the  beginning  of  June  a^small  \)\ece  of  ground  was 
planted  with  potatoes  of  an  early  variety,  and  in  some  rows 
green  fern,  and  in  others  nettles,  were  employed  instead  of 
other  manure:  and,  subsequently,  as  the  early  potatoes  were 
taken  npfor  use,  their  tops  were  buried  in  rows  in  the  same 
manner,  and  potatoes  of  the  preceding  year  were  placed apoa 
them,  and  covered  in  the  nana!  way.    The  days  being <thepo 
long,  the  ground  warm,  and  the  decani poking  green  leaves1 
and  stems  affording  abundant  moist  a  re,  the  plants  acquired 
their  full  grow  th  in  an  unusually  short  time,   nd  afforded  an 
abundant  produce;  and  the  remaining  part  of  the  summer 
proved  more  than  sufficient  to  man  re  potatoes  of  any  early 
Hint  to  the     variety.    The  market  gardener  may,  probably,  employ  the 

tops 


-  - 
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tops  of  his  early  potatoes,  and  other  green  vegetable  sub-  gardener. 
Stances  in  this  way,  with  ranch  advantage. 

In  the  preceding  experiments  the  plum-stone  was  placed  rtrnfole  objec 

-    -  .      ......    m  ,  .  tioiw  to  the  pre- 

to  vegetate  in  (he  turf  of  the  alluvial  soil  of  a  meadow,  and  ceding  experi- 

tbe  potatoes  grew  in  ground  which,  though  not  rich,  wasnotmentt- 
poor  :  and,  therefore,  some  objections  may  be  made  to  the 
conclusions  [  am  disposed  to  draw  in  favour  of  recent  vege- 
table substances  as  manures.    The  following  experiment  is, 
I  think,  decisive. 

I  received,  from  a  neighbouring  farmer,  a  field  naturally  A  decisive  one. 
barren,  and  so  much  exhausted  by  ill  management,  that  the 
two  preceding  crops  had  not  returned  a  quantity  of  corn 
equal  to  that  which  had  been  sowed  upon  it.  An  adjoining 
plantation  afforded  me  a  large  quantity  of  fern,  which  I 
proposed  to  employ  as  manure  for  a  crop  of  turnips.  This 
was  cut  between  the  tenth  and  twentieth  of  June  ;  but  as  the 
small  cotyledons  of  the  turnip- seed  afford  little  to  feed  the 
young  plant;  and  as  the  soil,  owing  to  its  extreme  po- 
Terty,  could  not  afford  much  nutriment;  I  thought  it 
necessary  to  place  the  fern  a  few  days  in  a  heap,  to  ferment 
sufficiently  to  destroy  life  in  it,  and  to  produce  an  exuda. 
tion  of  its  juices ;  and  it  was  then  committed  in  rows  to 
the  soil,  and  the  turnip-seed  deposited,  with  a  drilling  ma- 
chine over  it. 

Some  adjoining  rows  were  manured  with  the  black  vege- 
table mould  obtained  from  the  site  of  an  old  wood  pile, 
mixed  with  the  slender  branches  of  trees  in  every  stage  of 
decomposition,  the  quantity  placed  in  each  row  appearing 
to  me  to  exceed,  more  than  four  times,  the  amount  of  the 
vegetable  mould,  which  the  green  fern,  if  equally  decom- 
posed, would  have  yielded.  The  crop  succeeded  in  both 
cases  ;  but  the  plants  upon  the  green  fern  grew  with  greatly 
more  rapidity  than  the  others,  and  even  than  those  which 
had  been  manured  with  the  produce  of  my  fold  and  stable- 
yard,  and  were  distinguishable,  in  the  autumn,  from  the 
plants  in  every  other  part  of  the  field,  by  the  deeper  shade 
of  their  foliage. 

I  had  made,  in  preceding  years,  many  similar  experiments  Similar  prert- 
with  small  trees  (particularly  those  of  the  mulberry  when  JUJn<£ptrt' 
bearing  fruit  in  pots)  with  similar  results;  bnt  I  think  it 

unnecessary 
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unnessary  to  trespass  on  the  time  of  (he  Society  by  stating 
these  experiments,  conceiving  those  I  hare  stated  to  be  suffi. 
cient  to  show,  that  any  given  quantity  of  vegetable  matter 
can  generally  be  employed,  in  its  recent  and  organized  ^ate, 
with  much  more  adrantage  than  when  it  has  been  decom- 
posed, and  no  inconsiderable  part  of  its  component  |»arts 
has  been  dissipated  and  lost,  during  the  progress  of  the  pu. 
trefactive  fermentation. 


X. 


Abstract  of  a  Paper  on  the  tanning  Substances  formed  by 
the  Action  of  Nitric  Acid  on  several  vegetable  Matters  s 
by  Mr.  Chevreul  *. 

Mr.  Hatchet*  j.^R,  HATCHETT  has  distinguished  three  varieties  of 

artificial  tannin. 

artificial  tanning  matter  produced,  1st,  by  the  action  of 
nitric  acid  on  any  vegetable,  animal,  or  mineral  carbona- 
ceous substance  :  2d,  by  its  action  on  common  resin,  indi* 
go,  dragon's  blood,  &c.  t :  3d,  by  the  action  of  sniphnrie 
acid  on  camphor,  common  resin,  elemi,  &c. 

2.  In  the  present  paper  I  shall  speak  only  of  the  first  two 
varieties  of  tanning  matter,  reserving  the  third  for  a  sepa, 
rate  paper. 

Part  I.  Tanning  matter  formed  with  resinous  sub* 
stances. 

|  I.  With  Indigo. 
Prepared  from      3.  This  is  what  I  mentioned  in  my  former  paper,  under 
Indigo.  tjj0  namc  0f  a  suo$tance  of  an  oily  appearance       It  was  of 

an  orange  red  colour,  fluid  at  a  temperature  of  15*. 
[59*  F.],  but  growing  thick  in  the  air:  it  had  an  acid, 


•  Ann.  de  China.  Vol.  LXXIII,  p.  36.  Read  to  the 
July,  1809. 

f  Mr.  Hatchett  having  observed,  that  the  most  carbonaceous 
substances  were  best  adapted  for  conversion  into  tanning  matter, 
supposed,  that,  when  this  matter  was  formed  from  resins,  these  lost 
a  part  of  their  hidrogen,  and  were  thus  made  to  approximate 
carbonaceous  substances. 

t  See  Journal,  vol.  xxx,  p.  353. 
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•stringent,  and  bitter  taste:  it  precipitated  gelatine  copi- 
ously, and  adhered  strongly  to  animal  substances,  which  it 
dyed  of  a  saffron  colour:  it  was  more  soluble  in  hot  water 
than  in  cold :  it  was  dissolved  by  potash,  and  this  com- 
pound at  the  expiration  of  some  days  had  deposited  a  small 
quantity  of  detonating  matter.  It  was  readily  soluble  in 
concentrated  nitric  acid,  and  in  alcohol.  I  analysed  it  in 
the  following  manner. 

4.  a,  I  took  40  parts,  that  I  had  dried  in  a  capsule  with  a  Analysis  of  it. 
gentle  heat,  boiled  them  in  distilled  water,  and  added  in  three 
portions  30  parts  of  carbonat       If  ad.    Effervesence  took 
place.  After  an  hour's  boiling,  I  filtered. 

b.  A  pulverulent  matter,  of  (he  colour  of  bistre,  remained 
on  the  paper,  which,  being  washed  with  cold  water,  acidu- 
lated with  sulphuric  acid,  yielded  sulphate  of  lead,  a  liquor 
containing  some  resin*  and  a  small  quantity  of  the  two 
amers. 

c.  The  filtered  liquor  (a)  was  decomposed  by  sulphuric 
acid.  The  sulphate  of  lead  being  separated,  the  liquor  was 
concentrated  :  and  a  little  oily  matter  was  deposited,  which 
had  either  escaped  the  action  of  the  carbonate  of  lead,  or 
was  regenerated  during  the  evaporation.  The  liquor  sepa- 
rated from  the  oily  matter,  and  concentrated  farther,  left 
a  thick,  very  bitter,  and  astringent  matter,  that  precipi- 
tated gelatine.  This  was  divided  into  two  portions,  No.  1, 
and  No.  3. 

d.  No.  1  was  mixed  with  potash,  which  coagulated  it 
almost  into  a  mass.  It  was  then  diluted  with  cold  water, 
and  filtered.  On  the  filter  was  left  a  deep  yellow  powder, 
not  crystaUizable,  and  susceptible  of  detonation,  but  less 
to  than  the  compound  of  amer  at  a  maximum  and  potash. 
The  aqueous  solution  of  this  powder  reddened  sulphate  of 
iron  at  a  maximum,  and  precipitated  gelatine,  when  the  al. 
kali  had  been  previously  saturated  with  an  acid.  This  yellow 
powder  was  a  compound  of  potash,  amer  at  a  minimum,  and 
amer  at  a  maximum  :  for,  haring  decomposed  it  by  muri- 
atic acid,  I  obtained  by  spontaneous  evaporation,  1st, 
crystals  of  amer  at  a  minimum  retaining  a  little  amer  at  a 
maximum ;  idly,  a  mother  water,  which,  being  saturated 
with  potash,  yielded  a  detonating  substance  in  small  yellow 
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needles,  altogether  resembling  that  formed  with  amer  at  a 
maximum. 

The  liquor  from  which  the  yellow  detonating  powder  was 
separated  contained  some  resin,  with  the  addition  of  a 
small  quantity  of  amer  at  a  minimum. 

No.  2  was  treated  with  concentrated  nitric  acid. 
A  few  small  globules  of  an  oily  appearance  were  formed.  It 
was  boiled,  evaporated  to  dryness,  dissolved  in  water,  and 
saturated  with  potash.  The  compound  of  amer  at  a  roasi. 
mum  with  potash  was  obtained  crystallized.  The  mother 
water  yielded  on  evaporation  fresh  detonating  acicular 
crystals,  of  a  deeper  yellow  than  the  first  from  their  retain* 
ing  a  little  resin. 

Inferences  from    From  these  experiments  I  concluded, 

this.  1st,  that  the  ^substance  of  an  oily  appearance  is  form. 

ed  of  resin,  amer  at  a  minintum  for  the  greater  part, 
amer  at  a  maximum,  and  perhaps  nitric  acid  com. 
biaed  with  all  three,  and  contributing  to  their  fluidity: 
2dly,  that  amer  at  a  minimum  is  capable  of  combining  with 
amer  at  a  maximum  *,  and  forming  a  detonating  compound 
with  potash. 

Fatkmale  of  the  5.  The  analysis  of  the  matter  of  an  oily  appearance  is 
analyib.  founded  on  the  difference  of  solubility  of  araers  and  resin, 
and  on  that  of  their  compounds  with  the  oxide  of  lead. 
Thus,  when  carbonate  of  lead  is  boiled  with  the  oily  mat. 
ter,  the  amers  and  a  small  quantity  of  resin  combine  with 
tho  metallic  oxide,  and  form  compounds  soluble  in  water  : 
and  as  soon  as  tH  greater  part  of  the  resin  is  freed  from 
the  amers,  it  is  much  less  soluble,  and  consequently  will 
separate;  and  its  separation  is  farther  promoted  by  its  com. 
bining  with  a  little  oxide  of  lead.  The  resin,  from  its  affinity 
for  the  amers,  carries  down  a  small  quantity  with  it.  When 
the  soluble  compound  of  amers  with  lead  is  decomposed  by 
sulphuric  acid,  the  two  amers  combine  together,  so  that 
they  jointly  form  a  compound  of  little  solubility  *ith  pot- 
ash; and  when  this  compound  is  treated  with  muriatic  acid, 

•  The  compound  of  the  two  amers  has  appeared  to  me  capable 
of  assuming  the  form  of  globules  of  an  oily  appearance  at  a  tempe- 
rament of  -f-  60°  [140°  F.]  Perhaps  the  nitric  acid  contributes 
to  give  it  this  state. 

the 
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ie  amers  separate  from  each  other  in  the  order  of  their 
sspective  solubilities. 

6.  I  do  out  consider  the  substance  of  an  oily  appearance  The propor- 

s  uniform  in  the  proportions  of  its  immediate  principles,  ^'^j^*^ 
ometimes  the  amer  at  a  minimum  is  in  small  quantity:  pies  not  con- 
oinetimes  it  predominates  o?er  the  others.     The  same  may SUnt* 
e  said  of  the  arocr  at  a  maximum,  and  of  the  resin.  This  is 
tie  reason  of  the  differences  observed  in  the  colour,  con. 
i&teoce,  and  other  properties  of  these  compounds. 

■ 

7.  It  remains  for  mc  to  assign  the  reason  why  the  com-  Why  the  com- 
ound  of  resin  and  amcrs  precipitates  gelatine  much  more ^te^cuSie1" 
opiously  than  amer  at  a  maximum.    The  fact  appears  to 

ie  <>wiog  to  this,  that  the  resin  and  amer  at  a  minimum 
which  have  themselves  an  affinity  for  animal  substances,  but 
tot  sufficient  to  precipitate  gelatine)  in  combining  with 
imer  at  a  maximum  diminish  the  solubility  of  the  latter,  so- 
idify  it  in  some  degree,  and  thus  in  all  probability  increase 
he  capacity  it  has  of  forming  with  gelatine  a  compound 
>ut  little  soluble. 

i 

§11.  Bitter  tanning  substance  formed  Kith  extract  of 
brasjl  wQod. 

8.  In  my  first  paper  on  brasil  wood,  I  described  a  bitter  Tannin  from 
iubstance,  produced  by  the  action  of  nitric  acid  on  the  ex-  exlract  of brasiL 
ract  of  this  wood.    I  showed,  that  this  substance  did  not 
crystallize,  was  acid,  precipitated  gelatine,  and  formed  with 

potash  small  detonating  crystals.  At  that  time  I  considered  Supposition 
this  substance  as  a  compound  of  amer,  artificial  tannin,  and  n^nue?"8  lt8 
nitric  acid.  My  reasons  were,  1st,  its  being  fusible  by 
heat,  and  forming  detonating  salts  with  salifiable  bases,  in 
the  manner  of  VVclther's  amer  :  2dly,  its  precipitating  gela- 
tine in  the  manner  of  the  tannin  described  by  Mr.  Hatchett, 
while  the  amer  of  Welthcr,  prepared  with  indigo,  docs  not 
precipitate  it ;  whence  I  inferred,  that  two  different  sub- 
stances, were  requisite,  to  form  detouating  compounds  and  pre- 
cipitategelatine.*  :  3dly,  its  reddening  litmus  paper  ;  because, 
in  treating  extract  of  brazil  with  nitric  acid,  I  had  obtained 

*  The  reason  of  my  not  obtaining  a  precipitate  with  Welther's 
amer  and  gelatine  at  that  time  was  my  employing  solutions  too  di- 
lute, or  adding  too  much  gelatine. 

another 
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another  substance,  which  did  not  perceptibly  redden  litem 
which  was  fusible  by  heat,  and  which  precipitated  gelatin* 
I  concluded  the  account  of  roy  labours  with  saying,  that 
purposed  to  examine  whether  the  tanning  matter  of  Hatchet 
were  a  real  taunin,  whether  the  amer  of  indigo  (or  of  Wei 
thcr)  were  similar  to  that  of  brasil,  and  lastly,  whetsa 
these  substances  owed  their  detonating  property  to  nitrii 
acid. 

Amer  of  brasii  0.  To  soWe  these  questions  I  prepared  a  certain  quae  ft] 
potash?*  Wit**  °^  amcr  OI*  brasil  in  the  following  manner.  I  combined 
with  potash ;  I  boiled  this  compound  in  water  acidulate! 
with  muriatic  acid ;  by  evaporation  I  obtained  a  whits] 
substance  crystallized  confusedly ;  and  the  mother  water 
from  which  this  was  separated,  yielded  by  concentrate 
fresh  crystals,  mixed  with  small  grains  of  a  resinous  ajv 
pearance,  and  of  a  reddish  colour.  This  experiment  Id 
me  to  think,  that,  if  the  amer  of  brasil  be  incapable  <A 
crystallizing  before  it  is  combined  with  potash,  it  is  becaoK 
it  is  combined  with  a  certain  quantity  of  matter,  wfcjcb  1 
beliere  to  be  resinous.  The  latter  contributes  also  to  gfre 
it  the  property  of  precipitating  gelatine  more  abundant!/ 
than  the  amer  of  indigo. 
Approaches  The  crystallized  amer  of  brazil  forms  with  potash  ade- 
tonating  salt  of  a  much  lighter  colour,  than  that  which  ft 
same,  forms  when  not  crystallized.    It  seems  then  to  approach 

the  amer  of  indigo ;  but  it  exhibits  certaio  differences,  whkb 
do  not  permit  them  to  be  confounded  together. 
Its  destruetire      10.  The  crystallized  amer  of  brasil,  heated  in  the  glui 
analysis.         iu^Q  w^  a  ^jjj  Dcfore  mentioned  *,  yielded,  1st,  water; 

2d,  carbonic  acid  ;  3d,  prussic  acid  ;  4th,  an  inflammable 
gas,  that  burned  with  a  heary  white  flame,  in  the  manner  of 
oily  hidrogen  ;  5th,  nitrous  gas ;  6th,  nitrogen  gas ;  7,  * 
coal,  extremely  attenuated. 
A  compound  of    Hence  I  concluded,  that  the  amer  of  brasil  is  a  compono^ 

Tn  inflammable0^  nitric  ac'°*>  ^  a  substance  apparently  resinous  or  oily. 

substance.  that  this  compound,  when  united  with  salifiable  basts, 
forms  detonating  salts:  that  it  precipitates  gelatine  more 
copiously  than  the  amer  of  indigo  does,  because  it  appean 

*  Journal,  vol  xxx,  p.  354. 
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:o  have  a  greater  tendency  to  solidity  than  the  latter ;  and 
hat  the  presence  of  a  certain  quantity  of  resin,  with  which 
t  may  be  united,  favours  this  precipitation. 

§  III.  Tanning  tubstanee  formed  with  aloes. 

11.  On  treating  aloes  after  the  mode  of  Mr.  Braconnot,  Tannin  from 
[  obtained  the  matter  he  called  aloetic  acid  *.  aloes. 

This  acid  substance  has  a  yellow  colour;  an  acid,  astrin- 
gent, and  bitter  taste:  projected  on  a  hot  iron,  it  emits  a 
reliow  smoke,  is  carbonized,  and  melts.  Heated  in  the 
glass  bulb  it  yields,  1st,  water;  2d,  carbonic  acid;  3d, 
arussic  acid ;  4th,  an  inflammable  gas,  which  I  believe  to  be 
i  mixture  of  oily  hidrogen  and  gaseous  oxide  of  carbon ; 
5th,  nitrogen  gas ;  Oth,  charcoal. 

Hence  it  appears  to  me,  that  the  aloetic  acid  is  a  com-  A  similar  com- 
pound of  nitric  acid  analogous  to  those  I  have  already  P01"*1* 
3  escribed. 

This  substance  is  but  little  soluble  in  water ;  and,  though  Its  properties 
t  is  yellow,  its  solution  is  of  a  fine  purple.  I  imagine  the 
water  acts  in  this  case  by  weakening  the  action  of  the 
nitric  acid  on  the  vegetable  matter  with  which  it  is  combined. 
This  purple  solution  becomes  yellow  on  the  addition  of 
nitric  acid,  muriatic  acid,  Ice. 

It  git es  a  purple  colour  to  alcohol. 

I  boiled  some  in  nitric  acid  at  50*  [sp.  gr;  1*5],  and  eva-  not  altered  by 
porated  to  dryness.    Oa  dissolving  the  residue  in  water,  I nUric  add* 
obtained  a  red  solution,  inclining  a  little  to  fiery,  because 
probably  there  remained  a  little  excess  of  acid.    It  seems 
to  me,  therefore,  that  the  nitric  acid  had  not  changed  the 
nature  of  this  substance. 

With  salifiable  bases  it  forms  purple  compounds,  which  its  compound* 
are  detonating,  as  Mr.  Braconnot  first  observed.  with  the  bases. 

I  have  found,  that  it  precipitates  gelatine  very  well ;  and  Precipitates  ge- 
even  that  several  of  its  soluble  compounds  precipitate  it ****** 
without  the  addition  of  an  acid,  which  Welther's  amer 
combined  with  potash  never  does,  when  it  contains  no  resin. 

12.  Is  the  aloetic  acid  a  compound  of  nitric  acid  and  nature, 
a  substance  arising  from  the  decomposition  of  aloes f  or  a 
compound  of  nitric  acid  and  the  coloured  principle  of  aloes 

*  journal,  vol.  xxvii,  p.  365. 
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little  or  not  at  all  changed?  The  colour  of  this  substance 
•  leads  mc  to  incline  to  the  latter  opinion  :  yet  I  do  not  coo. 
aider  it  as  impossible,  that,  beside  the  acid  and  coloured 
principle,  it  may  contain  a  portion  of  alo-  s  with  its  nature 
changed ;  for  the  pretty  copious  production  of  oxalic  acid 
in  the  treatment  of  aloes  by  nitric  acid  proves,  that  a  part 
of  the  aloes  is  completely  decomposed. 

Hypotheses.  13  Perhaps  it  may  be  thought,  that  the  amers  of  brasil 
and  aloes  are  only  compounds  of  amer  at  a  maximum, 
nitric  acid,  and  substances  resulting  from  the  more  or  less 
advanced  decomposition  of  the  articles  with  which  the? 
vrcrc  formed.  Without  venturing  to  assert,  that  this  opi- 
nion is  absolutely  false,  it  appears  to  me  more  natural  at | 
present,  to  consider  these  amers  as  two  distinct  species  of 
amer  at  a  maximum.  Hence  it  follows,  that  resinous  sub. 
stances  treated  with  nitric  acid  do  not  afford  a  homogeneous 
principle,  that  may  be  considered  as  a  kind  of  artificial 

Different  sub-  tannin.    Besides,  the  following  experiments  will  prove,  that 

tate^UtjTe1'1" thc  faculty  of  precipitating  gelatine  belongs  to  substances 
of  a  very  different  nature,  and  in  which  the  presence  of 
amer  at  a  maximum  cannot  be  suspected. 

Tannin  from       Part  II.   Tanning  matter  formed  with  carbonaceottt 
pitcoal.  substances. 

§1.  With  pitcoal. 
Mr.  Hatchet's     1.  Mr.  Hatchctt  asserts,  that  several  bitumens,  as  jet  and 
^^"^^"asphaltnm,  are  formed  of  charcoal  and  a  resinous  matter; 

and  that,  when  nitric  acid  is  digested  on  these  compounds, 
the  carbonaceous  part  dissolves,  and  the  resinous  part  sepa- 
rates in  the  form  of  a  yellow  or  orange-coloured  mass.  Mr. 
aodcoaT.        Hatchctt  applies  this  discovery  to  pitcoal  ;  and  says,  that 
when  this  contains  no  resinous  substance,  which  is  the  most 
common  case  according  to  him,  it  is  completely  dissolved  by 
nitric  acid,  and  converted  into  tannin  ;  and  that,  on  th<* 
contrary,  when  it  contains  a  little  resinous  matter,  this  is 
The  author's    not  dissolved.    The  results  I  have  obtained  differ  a  little 
results  some-    from  those  of  Mr.  Ilatchett.    Like  him,  by  treating  pit- 
what different.  c^        COIlcentratwi  nitric  acid,  and  reducing  the  liquor 

to  a  sirupy  consistence,  I  obtained  a  thick,  brown  homo* 
geocous  liquid ;  but  when  this  liquid  was  poured  into  water, 

a  yeN 
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a  yellow  matter  separated,  which  was  much  more  abun- 
dant than  what  remained  in  solution,  and  had  no  property, 
that  rendered  it  similar  to  resins.  I  obtained  the  same  re- 
sults with  two  farieties  of  pitcoal,  yet  I  do  not  allow  my- 
self the  least  reflection  on  the  labours  of  that  celebrated 
English  chemist;  as  I  am  too  fully  aware,  that  different,Caus«  °f  «l»f- 
modes  of  operating,  and  the  different  varieties  of  the  bodies  gulu> 
examined,  are  so  many  causes,  that  may  produce  a  varia- 
tion in  the  results.  I  shall  proceed  therefore  to  relate  my 
own  experiments,  and  deduce  from  them  the  conclusions, 
that  appear  to  me  most  natural. 

2.  The  pitcoal  I  used  was  perfectly  pure.    100  parts  Pitcoal  used, 
heated  strongly  in  a  platina  crucible  left  84  parts  of  coak. 

I  digested  100  parts  of  this  coal,  finely  powdered,  in  Treated  with 
600  parts  of  nitric  acid  at  44*  [sp.  gr.  1-425].  An  effer- nitric aad" 
Tescence  took  place,  with  the  evolution  of  nitrous  vapour, 
&c.  When  the  action  diminished  1  increased  the  heat ;  and 
at  the  expiration  of  24  hours  I  added  600  parts  of  nitric 
acid,  and  heated  to  boiling,  taking  care  to  pour  back  into 
the  retort  the  acid  that  passed  over  into  the  receiver.  Fi- 
nally, when  the  matter  appeared  to  be  thoroughly  attacked, 
I  poured  it  out  into  a  capsule,  and  evaporated  gently  to 
dryness.  The  residuum  weighed  170  parts,  consequently  . 
there  was  an  increase  of  weight  of  seven  tenths.  The  hot 
water,  with  which  I  washed  it  repeatedly,  acquired  a  red- 
dish brown  colour,  and  an  acid  astringent  taste,  from  dis- 
solving the  tannin  of  Mr.  Hatchett.  The  yellow  and  little 
soluble  matter,  which  I  shall  designate  by  the  letter  A,  was 
not  dissolved. 

Art.  I.    Examination  of  the  tanning  matter  of  Mr. 

Hatchett. 

3.  I  evaporated  to  dryness  the  washings  of  the  pitcoal  Examination  of 
treated  by  nitric  acid  (2),  redissolved  the  residuum  in  a  small 

quantity  of  water,  and  thus  separated  a  little  of  the  matter 
A.    The  filtered  liquor  had  an  acid  taste,  with  a  little  bit- 
terness and  astringency:  it  coagulated  gelatine  very  well. 
To  separate  the  tanning  substance  in  a  state  of  purity,  I  ' 
poured  into  it  acetate  of  lead,  till  no  more  precipitate  was 

thrown 


Digitized  by  Google 


368  ON  AftfmCUL  TANNIN. 

thrown  down.  I  then  poured  off  the  liquid,  which  Was  of 
a  light  yellow,  and  washed  the  precipitate  with  a  great  deal 
of  water. 

4.  This  precipitate,  which  was  a  componnd  of  the  tan* 
ning  matter  and  oxide  of  lead,  was  thrown  still  wet  into 
water  acidulated  with  sulphuric  acid.  After  boiling  I  left 
these  substances  to  act  on  each  other  for  twenty-four  hours. 
At  the  expiration  of  this  time  I  satisfied  myself  by  means 
of  barytes  water  and  sulphuretted  hidrogeu,  that  there  was 
neither  sulphuric  acid  nor  lead  in  the  solution. 
Its  properties.  I  filtered  the  liquor  to  separate  the  sulphate  of  lead,  and 
evaporated  it  to  dryness.  A  brown  mass  remained,  which 
melted  by  heat,  hardened  on  cooling,  and  afterward  at- 
tracted moisture  from  the  atmosphere.  The  aqueous  solu- 
tion of  this  substance  reddened  litmus,  and  formed  a  pre* 
cipitate  with  gelatine,  barytes  water,  and  acetate  of  lead. 
The  precipitates  with  the  latter  two  were  soluble  in  nitrie 
acid;  and  melted  when  exposed  to  heat  in  a  glass  tube  closed 
at  one  extremity,  emitting  an  aromatic  smell  mixed  with 
something  of  the  prussic.  When  operating  on  the  precipi- 
tate with  lead,  if  the  residuum  were  thrown  on  a  paper 
while  hot,  it  took  fire  like  a  pyrophorus.  This  combustion 
was  produced  by  charcoal  and  metallic  lead  in  a  state  of 
minute  division.  The  residuum  of  the  compound  with  ba- 
rytes was  very  little  pyrophoric. 
Examination  of  &•  To  ascertain  whether  any  nitric  acid  were  present  in 
it  for  nitric  the  tanning  matter  prepared  by  the  preceding  process,  I  in- 
troduced 5  dec.  [7-7  grs]  into  the  glass  bulb,  and  heated 
them.  The  matter  fused,  because  it  contained  a  little  hu- 
midity; and  evolred  with  much  impetuosity  aqueous  vapour, 
ammonia,  carbonic  acid,  nitrous  gas,  &c.  A  coal  remain- 
ed, that  emitted  a  strong  smell  of  prussic  acid. 
Combination  of  6\  As  I  tried  the  preceding  experiment  several  times,  I 
ricarid  8U*phu" found,  that  sulphuric  acid  was  capable  of  combining  with 
the  tanning  matter,  when  it  separated  it  from  oxide  of  lead ; 
and  that  this  compound,  when  it  did  not  contain  an  excess 
of  sulphuric  acid,  formed  with  barytes  a  precipitate  solu- 
ble in  nitric  acid,  and  gave  out  sulphuric  acid  when  heated. 
It  seemed  to  me,  that  by  boiling  carbonate  of  lead  with  this 
compound  dissolved  in  water,  evaporating  to  dryness  and 

redissolvinf 
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redlssolving  in  wafer  repeatedly,  the  oxide  of  lead  united 
with  the  sulphuric  acid,  and  a  substance  was  obtained,  which 
■when  heated  no  longer  gave  out  any  sensible  quantity  of 
sulphurous  acid.    This  experiment  I  performed  but  once. 

7.  The  liquor,  from  which  the  tanning  matter  had  been  Amer  found  in. 
separated  by  acetate  of  lead,  had  sulphuretted  hidrogen  ^J1qJI^t^n 
passed  through  it;  after  which  it  was  filtered,  and  evapo.ninhad  been 
rated  to  dryness.   The  residuum  was  dissolved  in  water,  and  spanned, 
potash  was  added  to  the  solution.    This  produced  a  yellow 
precipitate  of  lime  retaining  some  bitter  matter.    The  liquor 

being  filtered  and  concentrated  yielded  silky  crystals,  of  a 
golden  yellow  colour,  detonating,  and  resembling  those 
formed  by  Welther's  amer  and  potash.  Proust  had  already 
observed,  that  a  small  quantity  of  this  substance  was  form, 
ed,  when  pitcoal  was  treated  with  nitric  acid  at 40*  [sp.  gr. 
1-396]. 

Hence  it  follows,  that  the  matter  soluble  in  water  is  Nature  of  the 
formed,  1st,  of  a  substance  that  precipitates  gelatine  copi-compound 
ously,  which  is  a  compound  of  nitric  acid,  and  carbona- 
ceous matter;  2d,  of  a  very  small  quantity  of  amer  at  a 
maximum.  The  acetate  of  lead  forms  with  the  first  a  com. 
pound  insoluble  in  water,  and  with  the  second  a  compound 
soluble  in  it. 

Art.  II.    Examination  of  the  matter  A. 

8.  The  matter  A,  after  it  had  been  several  times  washed,  Examination  of 
was  of  the  colour  of  umber.    It  had  a  slightly  acid  taste ;  Jjjjjj* 
and  reddened  litmus  paper  on  which  it  was  moistened  with 

a  little  water.  Heated  in  a  glass  tube  it  melted,  emitting  a 
red  light,  and  a  smell  of  nitrous  acid  mixed  with  prussic. 
To  destroy  the  supposition,  that  the  nitrous  acid  might  have 
arisen  from  the  remains  of  the  acid  that  escaped  the  waters 
of  elutriation,  I  digested  the  matter  A  in  water,  filtered, 
and  washed  it  repeatedly  with  fresh  water.  Of  the  sub* 
stance  thus  washed  I  heated  2  dec.  [3  grs]  in  the  glass  bulb. 
The  matter  fused,  and  gave  out,  1st,  water;  2d,  nitrous 
vapour;  3d,  carbonic  acid;  4th,  ammonia;  5th,  some  in. 
flammable  gas,  which  appeared  to  me  a  mixture  of  oily  hi- 
drogen and  gaseous  oxide  of  carbon,  for  it  burned  with  a 
heavy  white  flame,  and  presently  with  a  blue;  Oth,  nitrous  - 
Vol.  XXXII.   Supplement.      2  C  gas  j 
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gas;  7th,  nitrogen  gas  •;  8th,  prosslc  arid,  sensible  to  the 
smell,  bat  in  too  small  quantity  to  afford  prussian  blue; 
Oth,  charcoal. 

0.  The  matter  A  digested  with  a  small  quantity  of  water 
coloured  it  red,  and  gave  it  the  property  of  precipitating 
gelatine.  The  residuum  boiled  with  fresh  water  was  in  part 
dissolved;  and  ultimately  left  a  blackish  substauce,  heavier 
than  the  matter  A,  and  very  slightly  colouring  water  with 
whicb  it  was  boiled.  I  believe  it  was  nothing  but, the  oxide 
of  carbon  described  by  Proust  To  this  I  shall  presently 
return. 

10.  The  washings  of  tbe  matter  A  were  concentrated  by 
a  gentle  heat  A  substance  was  deposited,  apparently  very 
similar  to  A,  and  a  very  astringent  matter  remained  in  the 
concentrated  liquor. 
Separated  into  Hence  it  follows,  that  water  separated  the  matter  A  into 
three  different  substances:  1st,  a  black  substance,  nearly 
insoluble  in  water,  which  I  shall  call  A1 :  2d,  a  substance 
soluble  in  water,  bnt  precipitable  from  it  by  evaporation, 
which  I  shall  denote  by  A*:  3d,  a  substance  very  soluble 
in  water,  A  I. 

The  insoluble  11.  A*  was  a  little  acid.  5  dec.  [7-7  gis],  heated  in  the 
amS**"  gla89  huX]*>  melted,  diffusing  a  red  light,  and  giving  out,  1st, 
water;  2d,  carbonic  acid;  3d,  inflammable  gas,  burning 
white;  4th,  nitrous  gas;  5th,  nttrogeo  gas;  6th,  a  little 
ammonia;  7th,  a  coal,  that  emitted  a  strong  smell  of  pros- 
sic  acid. 

A  compound  of  Hence  it  is  evident,  that  this  substance,  which  possesses 
£rbun  cki  ™d  the  properties  ascribed  by  Proust  to  the  oxide  of  carbon,  is 
a  compound  of  nitric  acid  and  carbon:  it  differs  from  A* 
and  A1  only  by  containing  less  acid:  and  what  appears  to 
confirm  this  is,  by  boiling  it  in  concentrated  nitric  acid  it  is 
totally  dissolf  ed  ;  and,  when  water  is  poured  into  this  so* 
lution,  it  throws  down  a  yellow  (locculent  precipitate,  ex- 
hibiting all  the  properties  of  the  unwashed  matter  A.  Hence 
I  imagine,  that,  wbea  the  matter  A  is  boiled  in  water,  the 


*  With  respect  to  this  product  see  what  1  have  said  in  the  arti- 
cle of  the  decomposition  of  Wellness  amer  by  heat  in  my  paper 
on  the  amers  from  indigo.   See  Journ,,  vol.  \X)^  p.  35 1. 

portion 
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portion  wbich  does  not  dissolve  cedes  a  part  of  its  acid  to 
that  wbich  dissolves;  and,  when  the  washings  arc  afterward 
evaporated,  a  farther  division  is  made  of  the  acid  between 
the  substance  A*,  which  is  precipitated,  and  A*,  which 
remains  in  solution. 

Nitric  acid,  at  least  in  the  proportion  in  which  I  em-  Attempt  to 
ployed  it,  could  not  convert  A1  into  the  tanning  matter  °f  JJJ^HJ1  ilint* 
liatcbett,  which  is  very  soluble  in  water.  There  is  a  por- 
tion  of  matter,  however  not  separated  by  water  from  the 
nitric  soJotion  of  A',  which  precipitates  gelatine;  but  I 
cannot  assert,  that  it  is  absolutely  similar  to  the  matter  of 
Ilatchett 

To  find  whether  it  were  possible,  to  remove  the  nitric  The  nitric  acid 
acid  from  A1  without  heating  it,  I  digested  it  in  a  weak  so- not  sparable 
I u tion  of  neutral  carbonate  of  potash.    By  the  assistance  bonatcof  pot- 
of  heat  carbonic  acid  was  evolved,  and  nearly  the  wholes- 
was  dissolved. 

This  solution  was  decomposed  by  sulphuric  acid,  which 
threw  down  a  brown  flocculent  precipitate.  The  superna. 
taut  liquid  was  colourless.  It  was  filtered  :  the  slight  excess 
of  sulphuric  acid  contained  in  it  was  saturated  with  car. 
bonate  of  potash:  it  was  evaporated  to  dryness,  and  the 
residuum  was  treated  with  alcohol  at  30°  [sp.  gr.  0-808], 
to  dissolve  the  nitre,  if  it  contained  any;  but  none  was 
found.  The  carbonate  of  potash  therefore  had  taken  no 
observable  quantity  of  nitric  acid  from  A*. 

The  brown  precipitate  left  on  the  filter  was  washed  with  After  it  u  pa- 
hot  water,  till  this  gave  no  farther  indication  of  sulphuric  ra?od  fr0m 

.    .        -  ,  s  .   .       ash  by  sulpha* 

acid  to  the  test  of  solution  of  barytes.    At  this  period  the  ric  arid  rather 


water  of  erutriatiou  was  fawn-coloured,  had  a  taste  and more  *olublc> 
smell  slightly  inclining  to  those  of  oak  bark  and  roses,  and 
did  not  perceptibly  precipitate  gelatine.    On  adding  an  acid, 
a  little  flocculent  precipitate  fell  down. 

If  water  dissolve  more  of  A*  that  has  been  precipitated 
from  potash  by  sulphuric  acid,  than  of  that  which  has  not^ 
1  believe  it  depends  on  its  being  more  minutely  divided:  for         '  1 
in  that  which  I  prepared  with  care  I  found  no  sensible  from  being 
ooantity  of  sulphuric  acid*,  and  its  coal  afforded  only  an ^[dccdntinateIy 
atom  of  potash. 

♦  Experiments  I  have  since  made  lead  me  to  think,  that  potash 
contributes  to  the  solution  of  this  substance  in  water. 

2  C  2  5  dec. 
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5  dec.  [7*7  grs]  of  A',  which  had  been  dissolved  by  thm 
carbonate,  and  afterward  precipitated  by  sulphuric  acid, 
melted  with  heat,  and  afterward  gave  out  carbonic  acid  gas, 
nitrous  gas,  &c,  leaving  a  coal,  that  emitted  a  smell  of 
prussic  acid,  and  contained  an  atom  of  potash. 
Examination       12.  A*,  which  dissolved  in  the  water  of  elutriation  of 
prec^pnTte^bj  ^>  an(*  afterward  fell  down  during  its  evaporation  (10), 
concentration,  was  of  a  blackish  brown  colour.    Treated  with  boiling 
water  part  was  dissolved,  and  imparted  to  the  water  the 
property  of  coagulating  gelatine.    The  solution  yielded  by 
evaporation  a  residuum,  that  melted,  and  evolved  nitrous 
gas.    The  part  but  little  soluble  in  water  greatly  resembled 
A1.    It  melted,  and  gave  out  nitrous  gas,  but  in  smaller 
quantity  than  the  portion  that  had  dissolved  in  the  water. 
This  indicates,  that  acid  was  transferred  from  the  portion 
but  little  soluble  to  the  other. 
Examination  of    13.  A*,  which  remained  in  solution  after  the  concentra- 
te substance  *  **on  °^  ^e  wasn*n8s  °^  ^,  and  bad  been  obtained  by  eva- 
porating them,  was  fawn-coloured.    Heated  in  the  glass 
bulb  it  melted ;  yielded  water,  carbonic  acid,  nitrous  gas, 
Sec;  and  left  a  coal,  that  emitted  a  very  strong  smell  of 
carbonate  of  ammonia. 
In  diflerence       This  substance,  which  precipitated  gelatine  very  well, 
from  artificial   differed  from  Hatchett's  tannin  (Art.  I)  in  its  alkaline  so- 
lution  being  preci  pi  table  by  acids,  in  its  being  consequently 
less  soluble  in  water,  and  in  its  not  melting  by  heat. 
Thethreediffer    39.  The  matter  A  therefore  is  divisible  by  water  into 

proportiooft^of  *nrce  port*005*  which  differ  from  each  other  only  by  the 
nitric  acid.  quantity  of  nitric  acid  they  contain,  since  by  taking  a  por- 
tion of  this  acid  from  those  that  contain  the  most  they  are 
converted  into  those  that  contain  the  least;  and  by  adding 
acid  to  those  that  have  lost  it,  they  are  brought  back  to  their 
former  state. 


§  II.    Tanning  matter  formed  with  fir  charcoal. 

Artificial  tan-      40.  A  hundred  parts  of  fir  charcoal,  which  had  been  cat- 
ain  from  char-  c\Qe&  \n  a  pfotina  crucible,  in  a  red  heat,  required  for  their 
solution  in  nitric  acid  more  time  and  more  acid  than  100 
parts  of  pitcoal.    The  solution  of  the  charcoal  was  brown, 
and  thick  like  a  sirup.    When  water  was  added,  a  brown 

matter 
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matter  separated,  which  I  shall  examine  below.  The  liquor 
freed  from  this  was  evaporated  to  dryness.  The  residuum 
-was  black,  a  little  astringent,  and  slightly  acid.  Heated  in 
a  glass  tube,  it  did  not  melt,  but  an  acid  vapour  was  evolved. 
The  greater  part  dissolved  in  distilled  water.  This  solution 
precipitated  gelatine,  and  many  metallic  salts.  The  precu 
pitate  formed  with  acetate  of  lead,  being  heated  in  a  glass 
tube,  left  a  coal  mixed  with  metallic  lead,  which  took  fire, 
if  thrown  on  paper  while  hot. 

41.  To  obtain  the  tanning  matter  in  a  state  of  purity,  I  Purified, 
precipitated  the  solution  by  acetate  of  lead,  and  washed  the 
precipitate,  till  the  water  that  came  off  ceased  to  be  colour- 
ed by  sulphuretted  hidrogen.    I  decomposed  the  precipi- 
tate, while  yet  wet,  by  sulphuric  acid*    The  sulpTiate  of 

lead  was  separated  by  the  filter.  With  barytes  and  acetate 
of  lead  the  liquor  threw  down  a  flocculent  precipitate,  so- 
luble in  an  excess  of  nitric  acid;  which  indicated,  that  it 
contained  no  sensible  excess  of  sulphuric  acid**  How- and  examined, 
ever,  having  evaporated  -to  dryness,  I  obtained  a  brown, 
deliquescent  residuum  t,  fusible  by  heat;  which,  being 
heated  in  the  glass  bulb,  gave  out  carbonic  acid  gas,  sul- 
phurous acid  gas,  and  other  gasses  insoluble  in  water,  which 
I  was  nnable  to  examine  from  the  small n ess  of  their  quan- 
tity (for  I  Operated  only  with  2  dec.  [3  grs]  of  tanning 
matter);  so  that  I  know  not  whether  any  nitrous  gas  were 
among  them. 

42.  Thus  it  appears,  that,  when  the  compound  of  tan- Sulphuric  add 
ning  matter  and  lead  is  decomposed  by  sulphuric  acid,  the£m^*n*ilh 

matter. 

•  To  find  whether  a  liquid  contain  any  excess  of  sulphuric  acid*  Barytes  recom- 
solution  of  barytes  should  be  poured  into  it.    If  a  precipitate  form,  men^ed  as  a 
try  to  dissolve  it  in  pure  nitric  acid.    If  this  dissolve  it,  the  matters  ric  a^  u  f  u* 
should  be  left  to  act  on  each  other  for  24  hours,  and  then  see  whe- 
ther there  be  any  precipitate.    I  have  often  observed  that  lead. in- 
dicated no  sulphuric  acid,  where  barytes  did  perceptibly.   The  lat- 
ter therefore  is  preferable  as  a  test  to  the  former. 

f  I  have  found,  that  by  heating  this  residuum  a  little  strongly 
in  contact  with  the  air  in  a  capsule  white  fumes  of  sulphuric  acid 
were  evolved;  and  the  substance  thus  heated,  being  redissolved  in 
water,  gave  indications  of  sulphuric  acid,  when  tested  with  solution 
of  barytes. 

latter, 
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latter,  if  in  excess,  enters  into  combination.    It  is  proba- 
ble, that  the  sulphuric  acid  combines  with  the  tanning 
ter,  without  expelling  the  nitric  acid. 
Earthy  matter     43.  The  liquor  from  which  the  tanning  matter  had 
of  the  coal,  and  precipitated  by  acetate  of  lead  haying  had  sulphuretted  hi. 

drogen  passed  through  it,  and  been  afterward  filtered, 
yellow  bitter  tained  the  earthy  matters  of  the  coal,  and  a  yellow 
nutter.  matter,  the  nature  of  which  I  could  not  positively  as- 

certain. 

Brown  matter  44.  I  dissolrcd  the  brown  matter  I  hare  mentioned  (40) 
insoluble  in  )n  nitric  acid  at  45°  [sp.  gr.  1  435],  concentrated  the  so- 
lution, and  afterward  added  water  to  it.  This  precipitated 
a  yellowish  substance,  similar  in  appearance  to  the  matter 
A,  separated  by  water  from  a  nitric  solution  of  pitcoal  r 
but  the  yellowish  substance  differs  from  A  in  being  entirely- 
soluble  in  boiling  water,  and  in  not  being  fusible  by  heat. 
I  presume,  that  it  diners  from  the  portion  soluble  in  water 
(41)  only  in  containing  less  nitric  acid,  and  perhaps  mow 
hidrogen. 


xr. 

Chemical  Examination  of  the  Husks  of  Walnuts,    By  Mr. 
Henry  Buaconnot,  Prof,  of  Nat.  Hist.  cYc.» 


Husks  of  wal-  TlIE  daily  use  of  the  husks  of  walnuts  in  the  art  of  dye- 
nuu  used  in     jng  suggested  to  me  the  wish  of  making  some  experiments 

on  them,  to  be  enabled  to  form  a  more  accurate  judgment 

of  their  nature. 

Soon  changed,     When  fresh  the  husk  is  interiorly  white,  but  it  becomes 
coloured  very  quickly,  and  ultimately  passes  to  a  dark 
brown.    This  is  owing  to  the  contact  of  the  air;  for,  if  it 
unless  kept      be  immersed  in  water  that  has  been  boiled,  it  will  keep 
fiom  air.        8ome  tjme  without  undergoing  the  least  change.    If  it  be 
HoPwYombu£   placed  in  a  jar  filled  with  atmospheric  air,  the  oxigen  will 
tion  effected.    soon  De  converted  almost  wholly  into  carbonic  acid;  the 
busk  acquires  a  blackish  colour;  and  no  doubt  there  is  also 
a  production  of  water:  so  that  the  whole  seems  to  indicate 

•  Ann.  deChim.  vol.  LXXIV,  p.  303. 

the 
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the  phenomena  of  ft  slow  combustion.    Oi&morifttic  add  Action  of  o*i- 
op pears  to  hate  another  kind  of  action  on  it;  for,  instead ^c*^^1 
of  blackening  it,  it  causes  It  to  assume  a  yellow  colour. 
Nitric  acid  comports  itself  in  the  same  manner. 

To  proceed  to  the  examination  of  the  matters  contained  Expressed  juice 
in  the  husk,  I  bruised  a  certain  quantity  in  a  marble  mortar, 
expressed  the  juice,  and  filtered  it.  Some  green  f ecu  he  re-  Residuum  e*. 
mained  on  the  paper,  which  soon  changed  to  a  deep  brown  amine<f- 
by  exposure  to  the  air.  This  matter,  washed  and  dried, 
was  macerated  in  alcohol,  which  extracted  from  it  the  green 
resin  common  to  most  vegetables.  The  residuum  insoluble 
in  alcohol  was  still  colonred,  and  felt  smooth.  A  portion 
of  it  was  diluted  with  weak  nitric  acid,  which  converted  it 
into  a  thick  substance,  viscous,  and  soluble  in  water.  In 
this  solution  alcohol  occasioned  a  white  flocculcnt  precipi- 
tate. The  same  coloured  residuum,  being  diluted  with 
water  to  which  a  little  potash  was  added,  produced  a  bulky 
tremulous  substance,  of  a  deep  red  colour,  and  resembling 
the  coagulutn  of  blood.  Lastly  another  portion  of  the 
same  residuum  was  dissolved  in  boiling  water,  and  formed 
starch.  Hence  it  follows,  that  this  substance,  contained 
pretty  abundantly  in  the  husk,  is  starch  contaminated  by 
the  colouring  matter. 

The  juice  of  the  husk  recently  filtered  is  of  an  amber  Examination  of 

colour,  and  of  an  acrid  and  sour  taste  mixed  with  bitter.  'h.e  ^t€n^ 

juice. 

ness.  This  acrid  principle  appears  extremely  destructible, 
for  the  recent  juice,  left  to  itself  some  days,  while  it  loses 
its  yellow  colour  to  assume  a  blackish  brown  where  it  has 
been  in  contact  with  the  air,  loses  also  its  acrimony,  and 
becomes  decidedly  acid :  at  the  same  time  black  pellicles 
form  on  its  surface,  which  are  soon  replaced  by  others  if 
removed.  These  pellicles,  carefully  collected  and  well 
washed,  yielded  on  drying  a  black,  brittle  substance,  of  a 
shining,  vitreous  fracture,  and  pretty  similar  to  asphaltum, 
or  Jew's  pitch,  but  burning  without  any  apparent  flame,  in 
which  it  more  resembled  charcoal.  This  carbonaceous  mat- 
ter was  dissolved  in  potash,  and  in  this  solution  a  flocculcnt 
precipitate  was  produced  by  acids.  It  may  be  obtained 
more  readily  by  evaporating  the  juice  of  the  husk  with  a 
gentle  heat,  and  diluting  the  residuum  with  water.  The 

liquid 
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liquid  standing  on  the  sediment  is  a  pare  and  even  agreeable 
acid ;  whence  it  follow?,  that  the  acrid  and  bitter  principle 
has  been  entirely  destroyed,  being  converted  appareollj 
into  the  black  matter  approaching  the  state  of  charcoal. 
vThe  same  extract  gave  out  no  acetons  vapour  with  sulpha- 
ric  acid,  even  heated :  it  contains  therefore  no  acetic  acid. 
A  compound       From  what  has  been  said  we  cannot  but  observe  in  the 
of  carbon  and  husk  of  the  walnut,  as  in  many  herbaceous  plants,  a  sub- 

hulrngen  d»s-  '  .  *  r 

solved  in  the    stance  held  in  solution  in  its  juices;  and  the  hydrocarburet 

juice,  a<  m  that  ra(Jical  Qf  which  is  more  or  less  decomposable  by  the  simple 

pi  many  plants. 

contact  of  air,  which  appears  to  cause  a  production  of 
water,  rendering  the  carbon  predominant.  It  is  ob? iouslj 
impossible  to  have  a  very  accurate  idea  of  a  substaoce  so 
little  permanent:  but  it  appears,  that  it  is  but  slightly  co- 
loured in  the  vessels  of  plants;  and  that  the  action  of  the 
air  or  of  caloric  alters  it  greatly ;  causing  it  to  pass  by  de- 
grees to  the  state  of  extract,  another  principle  badly  de- 
fined, of  little  stability  in  respect  to  its  element,  and  which 
seems  rather  the  result  of  a  decomposition,  than  a  real  pro- 
duct of  living  nature*. 
Effects  of  test*    The  juice  of  the  husk  examined  by  reagents  exhibited 

on  the  juice.     (he  fo|,owing  eflcct5. 

Litmus.  It  strongly  reddened  infusion  of  litmus. 

Gelatine.  Solution  of  gelatine  formed  in  it  a  slight  precipitate, 

which  must  have  been  owing  to  tannin. 

Extracts  altered    #  Having  had  an  opportunity  of  examining  some  extract  of 
by  keeping.      rhus  toxicodendron,  that  had  been  prepared  several  years  before, 
I  made  the  following  observation.    1  applied  some  to  the  skin  of 
an  animal,  and  gave  him  some  internally  in  pretty  large  doses, 
without  his  experiencing  any  troublesome  consequeuces ;  while  one 
drop  from  the  stalk  of  the  plant  on  the  skin  occasioned  a  tolerably 
extensive  inflammation,  terminating  in  an  ulcer.   Thus  it  appears, 
that  the  principles  of  plants  condensed  to  the  state  of  extract  un- 
dergo an  alteration,  which  continues  progressive  with  time;  and 
this  must  cause  their  action  on  the  animal  economy  to  vary  greatly. 
They  should    Perhaps  apothecaries  may  prevent  this  alteration  in  a  certain  de- 
^d^i^exclud-S^'  DV  enclosing  their  extracts,  when  perfectly  dry,  in  vessels 
^  well  stopped ;  for  the  moisture  they  contain,  or  have  a  tendency  to 

absorb,  does  not  contribute  less  to  alter  the  feeble  equilibrium  of 
some  of  their  elements,  than  the  contact  of  air. 

Sulphate 
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Sulphate  of  iron  gave  the  juice  so  deep  a  green,  that  ^jjjjjj^1***0* 
appeared  black.    No  precipitation  took  place,  even  on 
standing  some  time)  in  consequence  of  the  free  acid  found  in 
the  mixture,  which  is  capable  of  imparting  a  fine  gray  to 
wool  or  silk.  ^ 
Oxalate  of  ammonia  indicated  the  presence  of  lime.  n^tL 
Nitrate  of  barytes  produced  no  signs  of  any  sulphate.    Nitr.of  barytes, 
Nitrate  of  silver  acts  on  it  in  a  manner  well  adapted  to^dof  «ivcx. 
reveal  the  presence  of  the  alterable  hydroearburet  radical, 
for  it  produces  a  pretty  copious  precipitate,  which  quickly 
becomes  coloured;  while  the  silver  resumes  its  metallic 
lustre  from  the  action  of  the  vegetable  substance  on  the 
oxigen  of  the  oxide.    The  precipitate  is  then  no  longer 
soluble  but  in  part  in  nitric  acid,  and  leaves  charcoal  as  a 
residuum. 

Alkalis  change  the  juice  to  a  deep  red,  and  form  in  it  Alkali*, 
precipitates  that  contain  lime.  If  after  a  certain  time  an 
acid  be  poured  into  the  liquor,  another  floccnlcnt  sediment 
is  produced,  which  dries,  grows  black,  has  a  vitreous  frac- 
ture, and  resembles  in  its  nature  the  pellicles,  that  are 
formed  successively  on  the  surface  of  the  juice  exposed  to 
the  air. 

Acetate  of  lead  occasioned  in  the  juice  a  whitish,  floccu- Acetate  oflead. 
lent,  Tery  copious  precipitate,  which  dissolved  entirely  in 
distilled  vinegar.  This  precipitate,  being  decomposed  by 
sulphuretted  hidrogen,  yielded  a  coloured  liquor,  of  coo. 
stderable  sourness  mixed  with  astringency,  which  produced 
a  sediment  with  gelatine,  and  with  acetate  of  lead  a  pre- 
cipitatc  soluble  in  vinegar.  This  acid,  being  evaporated  by 
a  gentle  beat,  yielded  small,  ill-defined  crystals,  immersed 
in  the  uncrystallizable  liquor.  The  whole  was  mixed  with 
carbonate  of  lime ;  and  after  the  mixture,  which  contained 
an  excess  of  acid,  had  been  heated,  I  filtered  it.  By  eva- 
porating I  obtained  a  granular,  coloured  substance,  formed 
by  the  union  of  a  number  of  small  acicular  crystals.  This 
salt,  being  treated  with  cold  water,  dissolved  in  it  in  part: 
and  the  solution,  evaporated  to  dryness,  left  a  brown  Tar- 
nished residuum,  which  comported  itself  like  malate  of 
lime,  retaining  sonic  tannin,  which  then  precipitated  iron  of 
a  blackish  blue.    The  portion  of  the  calcareous  salt  that 

would 
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would  not  dissolre  in  cold  water  was  treated  with  dilated 
lelpnric  add,  which  separated  from  it  citric  acid,  still  con- 
taminated with  malic. 
Subacetiteof      The  juice  thus  freed  from  part  of  the  matters  it  held  in 
kad'  solution  was  still  coloured.    Acetate  of  lead  supersaturated 

with  oxide  produced  in  it  another  sediment,  and  rendered 
the  supernatant  liquor  nearly  colourless.  This  sediment 
yielded  on  analysis  the  same  products  as  above;  namely 
malic  acid,  colouring  matter,  and  tannin,  which  had  escap. 
ed  the  first  precipitation  in  consequence  of  the  presence 
of  the  acetic  acid,  that  had  become  predominant  in  the 
liquor. 

Examination  of  The  magma  left  after  expression  of  the  juice,  after  bar. 
tht  magma.,    |(Jg  becn  (rcated  with  a]coho]9  which  extracted  from  it  some 

green  resinous  matter,  was  heated  with  water  till  It  boiled, 
to  free  it  from  the  starch  and  the  coloured  matter  it  re- 
tained. When  thus  exhausted,  it  was  digested  with  dilute 
nitric  acid,  which  separated  some  phosphate  and  oxalate  of 
lime,  that  had  been  precipitated  from  the  acid  liquor  by 
ammonia.  The  means  I  employed  to  separate  theso  two 
earthy  salts,  which  are  very  frequently  associated  together 
in  vegetables,  are  founded  on  the  property  distilled  vinegar 
diluted  with  water  has  of  dissolving  phosphate  of  lime,  with, 
out  sensibly  affecting  the  calcareous  oxalate. 
Distilled  wtttr  Though  the  husk  has  a  peculiar  smell,  it  afforded  nothing 
Uom  ita         very  remarkable  by  distillation  in  a  water  bath.    I  obtained 


only  a  liquor  with  a  faint ish  taste,  which,  instead  of  com. 
ing  over  limpid,  was  brownish ;  and  on  its  surface  were 
perceptible  slight  iridescent  pellicles,  which  sunk  to  the  bot- 
tom in  the  form  of  a  sediment. 

The  husk  yielded  by  incineration  potash,  carbonate  of 
Ifane,  phosphate  of  lime,  and  oxide  of  iron. 

From  this  examination  it  appears,  that  the  fleshy  cover, 
ing  of  the  walnut  contains: 
Substancescon-     1st,  Starch: 

uinedinthe  ^  An  acid  and  bitter  substance,  very  alterable,  which 
appears  to  approach  kthe  state  of  charcoal  by  the  contact 
of  air: 

3d,  malic  acid : 
4th,  tannin  2 

5  th,  citric 
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5th,  citric  acid: 
6th,  phosphate  of  lime : 
7th,  oxalate  of  lime : 
8th,  potash. 


XII. 

Analyse*  of  Minerals:  by  Martin  Henry  K  lap  roth, 

Ph.  D.  Sfc. 

{Continued from  p.  312. 

Phosphorescent  earth  from  Marmarotch. 

Phosphorescent 

Phosphoric  acid   52*25  earth  of  Mar- 

marosch. 

Fluoric  acid    2*50 

Lime   .   47 

Silex    0-50 

Oxide  of  iron   0-75 

"\\  ^ t c r  ..........••••••••••••»#•••  1 

Quartz  mixed   11-50 

95-5 

A  new  combustible  mineral  from  East  Prussia.  1000  grs.  Combustible 

yielded  by  distillation.  pTussia! fnWn 

cubic  inches.  Gn. 

Carbonic  acid  gas    130  =  61*1 

Carburettcd  hidroi*cngas320  =  59*5 

Empyrcumatic  oil    90 

Carbonate  of  ammonia   26*5 

Water    385-5 

The  residuum  consisting  of 

Charcoal    228 

Silex   45-5 

Oxide  of  iron    14-5 

Alumine    6 

Phosphate  of  lime   14 

Sulphate  of  lime   5 

935-6 

A  mi- 
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Mineral  water     A.  mineral  water  at  Riepoldsa  in  Furstemberg.  128  ©*• 
rf  Riepoldsa.  yielded 

grs.  prs. 

Sulphate  of  soda,  dry   93  or  crystallized  22 1*5 

Muriate  of  soda,  dry   5 

Carbonate  of  soda,dry   2.........  ...5*5 

 — — —  lime  81 

 magnesia   2 

Oxide  of  iron   2 

Silex   3 

Carbonic  acid  gas  332  cub.  in. 

188 

Tantalite.  Tantalite  (tan tale  oxide  ferro-manganettfere  of  Had/)* 


Earth  of  tan  tali  urn  88 

Oxidulated  iron   10 

Oxide  of  manganese   2 

100 

Cjaniie.  Cyaoite  from  Airolo,  on  St.  Gothard* 

Alumine   55»5 

Silex  43 

Oxidediron   0-5 

Potash,  a  (race* 

99 

Vhreous  feM-      vitreou9  feldspar,  called  sanidin,  from  Drachenfelsi 

Silex  68 

Alumine  15 

Oxide  of  iron   0*5 

Potash  14-5 

Loss   2 


100 

natolite  from  Nagyag. 

Silex  54-50 

Alumine    34 

Oxide  of  iron   0-75 

Potash   6  25 

Water   4 


98-5 

Soaprock 
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Soaproek  from  Cornwall. 

Silex   45 

Magnesia   24-75 

Alumine   9*25 

Oxide  of  iron   1 

Potash   0*75 

Water   18 

08-7$ 

Axinite. 

Silex   60-50 

Lime    17 

Alumine   16 

Oxide  of  iron   O'SO 

— —  manganese   6-25 

Potash   0  25 

08-5 

Gray  semiopal  from  Moravia. 

Silex.   85 

Alumine   3 

Oxide  of  iron   1-75 

Charcoal   1 

Water,  a  little  ammoniacal  8 

Bituminous  oil    0*33 

99*08 

JBronzitc  *. 

Silex   6Q 

Magnesia.   27*5 

Oxide  of  iron   10*5 

Water   0*5 

98-5 


881 

Soapttoae. 


Axinite. 


Gray  semiopal. 


*  See  Journal,  vol.  xxv,  p.  3&L 


Hyperstene 
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Labrador  horn-    Hjrpersten  (Labrador  hornblende  of  Werner)*. 

Wwide-  Silex....   54  25 

Magnesia   14 

Alumioe  •  •  2^5 

Lime    1^50 

Oiide  of  iron   24*50 

Water   1 

Oxide  of  maoganete}  a  trace- 

97-  5 

Zooite.  Zoisite. 

Sties  ......  ,   44 

Aluminc   32 

Lime    20 

Oxide  of  iron  ~  2^ 

■  ■      manganese,  a  trace 

98-  5 

NatroIHe.  Natrolite. 

Silex    48 

Alumine   24-25 

Oxide  of  iron    175 

Soda   16-50 

Water   9 

99-  5 

Sungemtein.       Pjrcnite  +. 

Silex    43 

Alumioe   49'* 

Oxide  of  iron   1 

Flnorio  acid    4 

Water   1 

Loss   15 

1QQ 


*  See  Journ.  vol.  xxvii,  p.  UlL  t  H>/p.  15k 
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Lamellar  talc  from  St.  Gotbard  *.  Lamellar  talc. 

Silex    62 

Magnesia   30*50 

Oxide  of  iron   2*50 

Potash    2-75 

Loss  in  roasting   0*50 

98-25 

Common  mica  from  Zinnwalde  t.  Common  mica. 

Silex   41 

Alumine   20 

Oxide  of  iron   15*50 

 manganese   1*75 

Potash   14*50 

98-75 

Muscovy  glass,  or  mica  in  large  lamina;  from  Siberia  + .  Mica  in  Urge 

Silex  ;  48 

Alumine   34*25 

Oxide  of  iron   4*50 

Magnesia..   0*50 

Potash   8-75 

Loss  in  roasting    1*25 

97-25 

Black  mica  from  Siberia  §.  Blade  mica. 

Silex    42-5 

Alumine    \\-$ 

Magnesia   9 

Oxide  of  iron   21 

 —  manganese...  % 

Potash   1Q 

Loss  in  roasting   1 

91 

*  See  Journ.  vol.  xxvii,  p.  226.  f  lb.  p.  227. 

t  lb.  p.  22!L  §  lb.  p.  230. 

Black 


it 


38* 


BTsrk  stiuro* 
lite. 


Bed  stanralue. 


Reddish  tour- 
malin from 
Moravia. 


Blue  calcareous 
stone  fiom  Ve- 
suvius. 
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Black  staurolitc  *. 

Silcx   37-50 

Alumine    41 

Oxide  of  iron   1&45 

 —  manganese  ...  0*50 

Magnesia   0*50 

97-75 

Red  staoroVite  from  St.  Gothard  -h 

Silex    2Z 

Alumine    52*25. 

Oxide  of  iron   18-25 

_  .  .   manganese  . . .  0*25 

97-75 

Rnbellito  from  Roschna,  where  it  is  found  with  lepido* 
litct. 

Siex    43-50 

Alumine    42-25 

Oxide  of  manganese   1-5Q 

Lime    Q"U>- 

Soda   9 

Water   144 

Loss    ±AQ 

ICQ 

Blue  calcareous  stone  from  Vewfius. 

Lime    58 

Carbonic  acid   28-oO 

Ammoniacal  water   1_L 

Magnesia   0-50 

Oxide  of  iron   0-25 

Charcoal   0-25 

SUex    145 

99-75 


(To  be  concluded  in  a  future  Number.) 


*  Joorn.  vol  xxvii,  p. 


t  lb. 


X  lb.  p.  154. 
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Acid,  camphoric,  experiments  on, 
Lil 

-  <  muriatic,  its  action  on  sugar,  216. 
'  oximuriatic,    applied  against 

miasmata,  \K7 
Acorn  dibble,  improvement  in,  267 
Agalmatolite,  analysis  of,  380 
A  fcL  Z.  his  inquiry  concerning  the 
means  of  studying  the  modem  ana- 
lysis, 17— Answered,  1& 
Aitkin,  Mr.  J.  23A 
Alcyonia,  new  varieties  of,  213 
Aloes,  tannin  prepared  from,  iiG5 
Alum,  attempt  to  ascertain  the  pro- 
portions of  potash  and  acid  in,  lhi 
Alum  stones,  analyses  of,  309 
Ammonia,  muriate  of,  experiments  on 

the  existence  of  water  in,  185 
Analysis,  the  modern,  inquiry  relative 

to,  17 — Answered,  lii 
Analysis  of  the  waters  of  a  chalybeate 
spring  in  the  Isle  of  Wight,  5^  85— 
Of  various  fermented  liquors,  66— 
Of  the  chromate  of  iron,  78 — Of 
various  vegetable  substances,  143— 
Of  various  minerals,  160,  304.  iA7_y_ 
—Of  triple  sulphuret  of  lead  from 
Cornwall,  160 — Of  sulphuret  of  bis- 
muth and  copper,  from  Wittichen, 
160— Of  the  native  iron  of  raeteor- 
olites,  160— Of  native  iron  from 
Saxony,  16 1— Of  iron  spars  and 
phosphate  of  iron,  161.  304— Of  the 
salt  from  the  Droitwich  brine  spring, 
165— Of  indigo,  211— Of  the  mi- 
neral waters  of  Nevis  and  Argen- 
tines, 240*-Of  sheep's  dung,  200. 
Of  black  manganese,  305— Of  cerite, 
S05— Of  Peruvian  opal,  £05— Of 
topazes,  305— Of  zoirite,  306—  Of 
augite,  306— Of  apatite,  306— Of  co- 
lumnar brownspar,  306— Of  dolomite, 
Vol.  XXXU. 


307— Of  sulphate  of  lime,  ib  —Of 
ro<  gnesian  spar,  508— Of  terre  verte, 
i'A.— Of  alumstone,  309 — Of  jade,  ib. 
—Of  lazulite,  310— Of  raoya,  id* 
Of  guano,  id.— Of  polishing  slate, 
311— Of  garnets,  id.— Of  chalcedo- 
ny, id.— Of  Lemnian  earth,  id.— Of 
fuller's  earth,  312 — Of  tincal,  or  cry- 
stallized borax,  ib.    ■  Of  daiholite, 

313— Of  fluor,   ib.  Of  an  arti- 

ficial  tannin  prepared  from  several 
vegetable  matters  by  the  action  of 
nitric  acid,  361 — Of  the  husks  of 

walnuts,  H2A  Of  phosphorescent 

earth,  379— Of  a  new  combustible 
mineral  from  East  Prussia,  id.— Of  a 
mineral  water  in  Furstembeig,  380-^ 
Of  tautalite,  id.— Of  cyanite,  id.—* 
Of  vitreous  feldspar,  id.— Of  agal- 
matolite, id—  Of  soap&tone,  381— 
Of  ax'tnite,  id.— Of  gray  semiopal, 
id. — Of  bronzite,  ib  —Of  hornblende, 
or  hypcrstene,  382 — Of  zoisite,  id* 
—Of  natiolite,  id.— Of  pyenite,  or 
stangenstein,  id. — Of  talc,  383— Of 
mica,  id  — Of  staurolite,  384— Of  ru- 
bellite,  or  tourmalin,  id.— Of  a  blue 
calcareous  stone  from  Vesuvius,  384 
Analyticus's  formulas  for  sines  and  co- 
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